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B Moe ctaTbe, nomemenHoi sp JLAH, tr. 121, Ne 2, 1958 r. (C. B. ®omun, | 
«K Bonpocy 0 cea3M MexKy mpocrpancTBamu OmMsocTH M OMKOMMaKTHBIMM paclMpenuaMy | 
BNOJIHE PeryAPHbIX MpOCTpaHcTB») MO MoeMy HeLocMOTpy BbiMasa uacTb tpasbl. Ha cTp. 236 | 
cTpokH 4—5 CHM3y CleAyeT UMTaTb: «...MHOXKECTBA, 3aMbIKAHHA KOTOPbIX MepecekKaiorca”, }| 
61u3KH MexkKay co6oH, a m06aa TouKa u3 R Jameka OT BCAKOFO He cOJepxalero ee 3aMK- ’ 
HyTOrO MHOxecTBa». Ha cTp. 238, crpoKa 21, BMecTO COB «IA MOObIX JBYX TOUeK» OUDKHO } 
6bITb: «a mOOOH TOUKH HM MOOOroO He COfepxKaulero ee 3aMKHYTOFO MHOMKECTBA). | 
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B moe crate, nomemenuof sp JLAH, r. 125, Ne 1, 1959 r. (HW. H. Crenanoes, | 
«CHexKHBbI MOKPOB KaK OJMH H3 (akTOPOB OOpas0BaHHA MeECCOBMAHEIX MEIKOSCMHCTHIX TOMI»), 
Ha cTp. 154, crpoxu 24—25. 


HaneyatanHo CnelyeT 4uTaTb 
65% KpynHo mM (0,005 — 0,001 mm) 65% KpynHot nolan (0,05 —0,01 mm) | 
20% cpequei wu Menko# nina (0,01 — 20% cpequet wu MeKOH nbn 
0,005 mm) (0,01 — 0,004 mm) 


H. H. Cmenanoe ' 


< 


B HaleH ctTaTbe, momMeulennot sp JIAH, vr. 125, Ne 2, 1959 r. (B. E. Il nomex 
tO. Il. Cumanos u WM. B. Wlaxno, «O 6era-mogqupuxanuu cnojzymMena») Ha cTp. 334, 
eTpoka 11 cHu3y BMeCTO «aOMOCHJMKaTax» CleqyeT MTAaTh KCHMKaTaX». 


B. E. Il awwee 
IO, IT, Cumanoe: 
H. B. Ilaxxno | 
ee OS 
T-10004 Tlognucano kK neyatu 161X 1959 r. Tupax 5100 9x3. Saka3 2121 


®opmat Oymaru 70X 1084/35. Bym. a. 7,0. [lew. a. 19,148+5 pxaeex: Yu.-n3g. a. 20,0. 


2- Tunorpadua Mayqateapcrsa Akanemun Hayk CCCP. Mocxsa. Uly6uncxuii nep., 10 


Wokrnxagn AKkangemun nayr CCCP 
1959. Tom 128, N 4 


MATEMATHKA 


JI. M. ABPAMOB 


JHTPONMMA NPOH3BOAHOrO ABTOMOP®H3MA ~ 
(IT pedcmaeaeno axademuxom A. H, Koamoeoposoim 10 VI 1959) 


| 
| 
| 


| Mobi OyzemM upugepauBaTbea onpesenennti u oOosHauenuit paGor (1, e 

- Tlycts M—npoctpaucrso JieOdera c mMepoh w u T—ero aBTomopdusM. 
| ©0 

‘CaM X CM (sce paccmaTpHBaeMble MHOXKECTBa H3MepHMbl) HU T"X=M, 


| T wumyuupyer B mpoctpanctBe JleGera X c «yCOBHOM» Mepoit "By (py (A)= 

=p (A)/p(X), AC X) BR oy 3BOMHBIM aBTomopdusm 7” (3). On onpere- 
setca cbopmynoi T x=T "x(x EX), re k=k(x)—HawMeHbulee M3 HaTy- 
AJIbHBIX Uvce L ey uto T’x@X. Ecnu T— aproguueckuit aBTOMOp- 


¥3M, TO yCJIOBHe Uj T"X = M spinonusetca (mod0) ana seaxoro X CM 
n=0 

uX >0O. B wHactosujei 3aMeTKe OKa3bIBaeTCA COpMyvla, CBHA3bIBarollar 
{TPO apromopdu3mos T u 7’ (Teopema 2). Ota dopmysa, Kak HU TeOpe- 
a 1, Oplia BrickasanHa B kKatecTBe runotesb! B. A. Poxauupim, nox pyKo- 
OJCTBOM KOTOPOrO BbINOMHeHa HaCTOAUaa padora. 

§ 1. Pacnpegenmenune SHTPONHH B NpoctpanucrTsBe. B 9T0M 
aparpadbe mpeynomaraetcx, UTO aBTOMopdusM T sproquuen. Tycth Z— muHo- 
eCTBO BCeX pa3OHeHHi C KOHeYHOM SHTponueH mpoctpanctBa M u Zx — 
HOKecTBO Bcex EZ, IA KOTOPbIX X ecTb EF -MHOxKeCTBO (¢ - MHOxKe- 
[BOM Ha3bIBaeTCA MHO2KeCTBO, COCTOAIMee H3 WeJbIX 9JIEMeHTOB pa3OneHua C). 


ata § € 2x nogomum H (é (|X) = — pa an MX) log (Ce MX), rae Cy — aue- 
CHTHI preOHennhit h(T, & X) = tim —H (tr GWwis SaRe es WPS 


laJibHeliwiem Oyler etree yTO mpefes Bcerfa ee tiie) 
A30BeEM QHTpOMNeH aBTOMOopdu3MaT Ha X. 

meopema lik(T, X) =A) px. 

Jlemma l. Ecau €€Z, mo Oana awboeo ¢ >0 natidemca makoe namy- 
anoHoe N, umo Oana ecaKkozo mHoocecmea X CM, Komopoe npu neKomopom 


>N seanemca r-mnoocecmeom, 
GH GN X)—ACT, eX] <e. | (1) 
JLo ka3saTeaAbCTBO. OGoO3HauHM Yepes Cc” 93nemext pasOvenua 7, co- 


spKamni Touky xéM. Ilo teopeme Makmusviana ((*), § 8) qua ¢ > 0 Hal- 
TCA Takoe HaTypasbHoe N, uTo Aina BcaAKoro n> N 


\ |r logue” ey Te é)| dy Oa (2) 
M 
ak Kak H (Er (| X) = —=\ log uC” du, To u3 (2) caenyer (1). 
x 
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JIemma 2. Ecau pX <3/, u EZ, mo Ona «toboe0 o> 0 natidemes 


makoe HamypaaoxHoe N, umo Oana 6CAKO2O N > N u ecaxozeo Y OX | 


AAG NY) <1H@ + lex +e. | 


i 

TloxasateapersBo. V3 ycnosua pX <1/, cnenyet, uTo A (tr Nn Y)<I 
<H (&  X). Tlyctb €—pa36venne mpocrpancrBa M Ha MHOxecTBA X 
M\X. Tak xak H (& 1 X)<A[(E)7 N XI, TO 


j 
| 


Tim + H (@ 9 X) <lim — A [FN X]=A(T, £) eX | 


n-> CO 


(nemma 1). Ho A(T, K)KH(E+ AC) un AC)<1. 
Tloka3aTeabctBo treopemp |. Ilyctb A, — coefmMHeHHe Bcex 3/1e 


MeHTOB pa3OveHua E;, mepeceKatollHx X NO MHOXKeCTBY MOJIO*KUTEbHOM Mepbl 


co 7 
Tak Kak AnD Ans; N= 1, 2, .1+, H FEZx, To f] Ap =X, “Hanes 


n=1 
takoe Ny, to w(A, \X) <s npn n> Nj. Ilycrh €— pas6veHve npocTrpaH 
ctsa M na muowectBa X H M\ X. Tak Kak 


H (8 1 An)<H (E60 N An) = H (Er X) + A (Er N An \\X) SH (rN An) +E 
TO, B CHJIY JeMMbI 2, HaligeTca Takoe N., uTo npn n> max{N,, No} 


SHEN An) — =H (& 1 X)| <2 @ + 2). (3 


B cuay semmp | Hatigetca Takoe No, uro| —H (&r  B)— A(T, &) pB| <a 


quia mo6oro §;-mHoxectsa B mnpH n>WNs. Torga npu n>M = 
= max {N,, Ne, N3} : 


|r (GO X)—AT, DeX|<| A EN X)— LH (EN An) 
+ | 7H ART Ae errr). 


+ @ 


: 

Htax, ecmu €€Zx, to mpefen h(T, & X) cymecrByer u A(T, & X)=| 
=h(T, &)uX. Tlepexoga k BepXHHM rpaHaM, Movlyyaem TeopeMy. 

§ 2. DHTpONHA MpOH3BORHOrFO aBTOMOPOuH3Ma. Ilycth T’— 
MpOH3BOZHbIN ABTOMOP*H3M, HHAYUHPOBaHHbIN aBToMopdu3smMoM T B X. Ilono 
*KHM F (x) = k(x) (cM. Bole) mpH «EX u F(x) =0 npn xE€MNX. Ilycrt 
a — pa3OveHve mpoctpanctBa M Ha MHOoxeCcTBa NocTosHcTBa dyHKkunn F (x) 
M3 3leMeHTapHOl JIeMMbI 3, MPHBOAHMOH 3ecb 6e3 MOKasaTeJIbCTBA, one vale 
uTo GEZ (T.%e5 Hie) < co): | 


co 
. | 
JlemMa 3. Ecau aucad a, %,... NOAOMUMEeNbHbL U y Rap < cc, mG 
R=] 
oo 
{ ; 
» ap log — <o. | 
Ap 
k=1 ; 


Ilyctb «' — pasOvenve mpoctpancTBa X, MHAYIMpoBaHHoe pa3s6veHnem a 
wv &’ — nofwpasOveHHe C KOHEYHOH ZHTpomueh pa3sOveHua a’. O6o3sHaunM yepe: 
§ pasOveHHe npoctpancTBa M, 9/leMeHTaMM KOTOPOrO SABMAIOTCA 3eMCHTb 
pasOnenua & Mu MHoxecrBo M\ X. MuoxkectBo Bcex TaKux pas6vennit | 


o603HauHM Yepes Z,. QulemeHTHI pasGvenua £7 Oyqem o6O3HaUAaTS uepes 4‘) 
QJeMeHTbI pasOvenua Ef uepes B’”. TMonoxum Gn (4) el Pe 
me ee Oh Oh Us dR Lee (fh ye. 

JlemmMa 4. Pynxyusn ©, nocmoanHa Ha anemenmax pasbuenua eR. 
648 


| Jlokasareapcrso. Ilycrh x u y npunagiexaT onHomy A”, uw nycre 
[pH Hekoropom k, 1<k<n—1, F(T *x) “4 F(T “y). Torga T “x u 
r—*y npunalexaT pa3vHuHBIM SueMeHTaM pasuen) oa’, ax HW Y— pas3- 
\HUHDIM 97IeMeHTaM pa3s6veHua Ta’. Tax KaK a’ <&’, To T foe Tes Cree 
joBaTeJIbHO, X MY MpHHalexkaT pa3H4UHBIM aeMeHTaM pa36neHHa Ey". 
JlIemma 5. Ecau na aaemenme A pas6uenua ©" mynkyua Qn paena m, 
o A” ecm aaemenm pasbuenua Ef. 

Jloka3atemberTrBo. H3 onpemenenua dyHKuuu 9, caenyeT, TO 
Py = TOONS Tycrh roukn x Hy MpwHatuexat ognomy A” y Ha- 
JoMATCA B pa3JIMUHbIX aIeMeHTax pa3OveHua £7. Haligerca takoe p, 0< p< 
‘Km—1, uo x HY AeKaT B pa3JIMUHBbIX 9/IeMeHTAaX pasOveHns T’€. Bui6e- 
Hem Takoe k, uTo 9, (x) < p—1<o4, (x). Touku Ty ag Ty naxe- 


i B OJHOM Siemon pasOvenua 6, a TaK Kak, B CHJIY JIeMMbI 4, 9, (x) = 


i , (y), TO TOUKH TORO, y THROTMY opyHanekaT OJHOMY QIeMeHTY 
fasOueHua €. Storo He MOXKeT OpbiITh NpH p=, (x) +1, HO 9TOrO He MOXeT 
jor MW mph p<9,(x)+ 1, Tak Kak, B CMY HepaBeHcTBa ¢, (x) —l1—p< 
i e(T ry); eee: T x u T "y B 9TOM cayyae Haxogatca B M\ X. Cae- 
opatenbHo, A” ’ comep>KHTCA B He€KOTOPOM ‘api 

Tlyerp tenepp x€ A”, a ye A™. Tlycth k —nepspiii v3 Homepos |, 2, ... 
., 4#—1, Aaa KoToporo F(T ky) ok F Teo eth): J\na onpegeseHHocTu mo- 
Hokum F(T “x) << F(T “y). Tak kak oe (x) = oe (y), TO TouKn T ty 
TROY nexar BX. Touxa T +141, paxoqutca B X, a TouKa 
THM nexur B M\ X. CaeqopateibHo, TOUKH x My exKaT B pa3- 
4MUHbIX 91eMeHTax pa3OueHua &7. Ec F(T “x) = F (i seg) tf 0) iy, = A) A 
P,na—1 un touxn T “xn Ty TIpH HeKOTOpOM kk HaxOMATCA B pa3JIH4y- 
bIX ouleMeHT ax pa3Ovenua t’, To Touku Tet ty Ty y TPO) Hy 
T~*y Haxo_atca B Pa3JIH4HBIX QJIeMeHTaX pa30veHHA &. 

JlemmMa 6. Ecau aemomopqu3m T apeoduuen *, mo h(T, &) = A(T’, &) ux 


ya FEZ). 
| Joka3atTeabcetBo. Astomopdu3sm 7’ »sproavyeH, WH B CHJIy TeOpeMbI 


dupkroda NocJefoBaTe/bHOCTh PyHKUK —, MOsTOMY BcIOoy Ha X cxoguT- 


a) F (x) du, = ; sx («Teopema Kata»). IIo teopeme Eroposa Avia so6oro 


i> 0 auneren Takoe X,, uTo w(X — X-) <¢ H Ha X_ CXOJHMOCTb PaBHO- 
aepua. Bee, taxoe N, uTo6br npH n> WN BbINOJHAHCb HepaBeHCTBa: 


ei ee ak ge A(T, eB] <e aan 
41060ro eee B (aemma 1); c) Feu ie  B')—h(T’"8') pxB I< € 


| jit mo6oro §7'-mHoxecTBa B’ (emma 1); d) = H(Gr  Y) < s[H €) + 2] 


| 1 
\ia Bexkoro Y C X — X, (semmMa 2); e) eS 
OnpezemumM mpH n> N muoxectBo Y, Kak COeQHHeHHe BCeX 9JIEMeCHTOB 


i v3 €7, mepecexaiomuxca c X,. B cuvly siemmbl 4 Ha Y, BbinomHAeTCA 
HepapencTBo a). IlonowxuM m, = ming, (x), m, = maxg¢, (x) Ha Y,. Tak kak 


“Vater n Ya<& MN Yn (nema 5), To 
HEE Yn) SH (Er MN Yn) pX SH (EP NY,). (4) 


* Sro mpesmosowenHe HeCyMeCcTBeHHO. 
649. 


Ananoru4yHO JOKa3aTeIbCTBY HepaBeHcTBa (3) YCTaHaBJIMBaeTCA, UTO 
Aneta xy— LHe NY) =O), i=), 2 (5) 


BeneacTBue (4) u a) 


n 4 my = 
L HEE NY aay HEE OY) 2 <e HER NYA) +00), 6) 
u, B custy (4), a) u Db), 
il n 


z 


A Nn Yn)+0(). )) 


3 (6) u (7) cnezyerT 
(81 Yn) — xe HEP Yn) = O (0). (8), 
B cuay b), oi; (8) HC) pa3sHoOcTh muOObIxX [ByXxX Pu aes YJICHOB pence 
A(T, ®s ay H (EPOX) poH EP NY); SHEEN Yas SHED 
wX A(T’, &) ectb O(e). CneqoBatembuo, 
A(T, §)—h(T", &)pX = O(s). 

Teopema 2. A(T) =h(T’)pxX. 


Toxasateapcrso. IIpeqnomoxuM cHayasia, YTO aBTOMOpdu3sm T apro-| 
muuen. Ilycrb 4’, 26’, ...— MocleOBaTebHOCTh pa30veHHi mpocTpaHcTBa| 
a 


X Takas, TO H (m&’)<00; m& >a’; mS Smo ik' 18) m& @CTb pasOuenne | 


m=1 

mpoctpauctBa X Ha OTZembHBIe TOUKH (mod0Q). CoorBercTByroulaa nocaexo-' 
BaTeJIbHOCTb 16, 9&, .-. pasOveHH mpocrpanctBa M oGslaqaeT anasOrH4uHbiMy | 
co 4 | 


m=1 4 
Ha OTJe/bHbIe TOUKH (mod 0). Ilepexoaa B cooTHomeHHH A(T mE) = h (T me’ )wX 


Uro6pl sire Site M: sTy dopmywy Ha HesprofquuecKHH cayyai, nocta- 
TOWHO IIPHMeHHTb Teopemy &) paOornl (). 


KowgIoMeHCKHH §=meqaroruyueckuit Tloctynuso 
MHCTHTYT 3 VI 1959 


UWMTHMPOBAHHAS JIATEPATYPA 


1B. A. Poxauwu, Yen. matem. Hayk, 4, 2 (30) (1949). ® B.A. Poxauu, J[AH,| 
124, Ne 5 (1959). %S. Kakutani, Proc. Imp. Acad. Tokyo, 19, 635 (1943). aA. A. 
Xu #44 4H, Yen, Mateo. HayK, I1, Ne 1 (67) (1956). ° JI.M. A6pamos, Teopua BepoaTH.| 
w ee mpuMenen., 4, Ne 3 (1959). 
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Horuange Akagemun wayrK CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 


MN. M. BEJIMHCKHH 


O HOPMAJIbBHOCTH CEMEMCTB KBA3SHKOH®OPMHBIX 
OTOBPA)KEHHM 


(II pedcmaeneno axademuxom M. A. Jlaepenmovesoim 38 VI 1959) 


Kak u3sectuo (*, ”), ceMelicTBO HOPMHPOBaHHbIX KBa3HKOH(OpMHBIX OTOOpa- 
ibHHit CMMHHUHOTO Kpyra Ha ceOaA KOMMAaKTHO. STO CBOLCTBO KBaSHKOH(OPMHBIX 
}oOpaxkeHH BMeCTe C HHBAPHaHTHOCTbIO OTHOCHTEJIbHO BCMOMOFaTeJIbHbIX KOH- 
|DPMHBIX NpeoOpas0BaHHi MOSBOJIAeT MPOBeCTH NOMHYIO aHaOrulo Cc KOHpOpM- 
WbIMH OTOOPaxKeHHAMH MpH PaCCMOTPeHHH KOMMAKTHBIX HWJIM HOPMAJIbHbIX Ce- 
PHCTB KBa3HKOHOpMHBIX OTOOpaxkeHHi. Mower BO3HHKHYTb BoMpoc oO pac- 
\OTPeHHH BCeX CeMeHCTB OTOOPaxeHHH, aHaJIOTHYHbIX KOHOPMHbIM, C TOUKH 
benus HOPMaJIbHOCTH. OfHakO pacCMOTpeHHe HOPMAaJIbHBIX CeMeHCTB 6e3 Ka- 
|1x-1H60 JOMOJHUTeIbHbIX OFpaHHueHHH He MpeAcTaBAeT ocoOoro uHTepeca 
Uy TOTO, TO MOMOOHOe CeMeHCTBO MOXKeT COJepKaTb COBEPLIEHHO MpoH3- 
IbIbHBIC TIOCeAOBATebHOCTH OTOOPaxKeHHli w = fn(Z), YNOBJIETBOP AIOULMe JIMLIb 
\boBHiI0 f(z) = conpuH n-—>oo. LleHHbIM CBOMCTBOM KOHCOpMHbIX OTOOpaxe- 
Ili ABJIsSeTCA TO, UTO 0OaA NOCMeOBATebHOCTh OTOOPaxKeHHii MoxeT ObITb 
(DH MOMOULM HOPMHPOBKH, T. e. MPH MNOMOMIM MpeoOpasoBaHHH nojooua 
|| mlocKOcTAX Z H W, MpeBpallleHa B KOMMAKTHY1O B CMBICJIe CXOXMMOCTH 
1YTpH Apa. OTHM CBOMCTBOM OOslaaloT TaK2%Ke KBa3MKOHOPMHbIe OTOOPa- 
(PHS. 

|| MurepecHo, ofHako, 4YTO HMeeT MeCTO OOpaTHOe yTBepxKeHHe, a MMeHHO, 
MieeT MecTO Teopema: 

| Teopema. /Tycmp M—cemeticmeo dynkyuli {w =f (z)}, ob62adarouux 
Hed yrolumu ceolicmeamu: 

| 1) @ynxyuu f(z) onpedeacnol 6 OOnacmAx U ocyLUecmBAnIOmM 20meomopd- 
le omo6 paocenus. 

2) Bcnomozamervxole npeoOpasoeanusn euda z’ =az+b uw’ =aw+b ne 
WpYyilaiom npuHadrencnocmu GyHnKyul cemelicmey. 

|| 3) Besakyto nocaedoeamenonocme dynkyull W=fn(Z) cemeticmea M, onpe- 
WAeHHoLx @ OOnacmaAx Dp C AOpom D, omaAUdHbIM OM HYAA, MOIHO npeepa- 
Wimb @ KOMNaKMAYiO Npu nomoU HOopMUuposKU Buda W’ = Anfn(Z) + dn. 
DMNAKMHOCMb NOHUMAeMCA B CMbICAe PabNOMepHolt cxOOUMmocMmU BHympu D 
\omob paskenuto cemeticmea. 

| Tozda omo6pancenun, ocywecmennemoble dbynkyusmu Cemelicmea, OKa3blea- 
CA KeAsUKOH@OpMHolmMu = C Oedhopmayuet, OepaHKu4enHol HeKOMopoLm 
CAOM q. 

Tloxa3ateambecrtso. Iloxaxem, uTo oTroOpaxkeHuA ceMelicTBa OOlaqatoT 
HENYIOULMM XapaKTepHBIM CBOMCTBOM KBa3HKOHOpMHbIX OTOOPaxKeHHl: mpo- 
sBoubHaA JOCTaTOUHO Malad OKpyxHOcTb K |z—z2,|=~r mpeoOpasyerca 
/HKIMAMH CeMeHCTBa TaK, 4TO 


max | f (2) —f (Zo| 
26K 


Ao Ta ie | 
min | | (2) —f (20) | a4: 0) 
26K 


IIpu stom HepaBencTso (1) uMeeT MecTo Asia Bcex r < 6/2, rye 5 = 6 (f, 2))—= 
pacCTOAHHe TOUKM 2) MO PpaHuubl OONacTH 3anaHua PYHKIWMM HU q — NOCTOAH- 
Had, 3aBMCAad TObKO OT cemelicTBa SN. JLonycTHB MpOTHBHOe, MbI NIpHeM 
K roceqonateibHocTH dbyHKuMH w = f,(zZ), Kaxkad H3 KOTOpbIX MpeoOpasyet 


oxpyxxnocts Ky, |2=—21 = Tas fn ee 22) | 25°Tak, ATO 
max i, 2—Tte (2), )| 
ZzEK yp ag lim gure ioot 
min | f, (2) — fy (22)| ONL: 
26K p 


IIpeo6pa30BaHHaAMH NO,OOuA B MJOCKOCTAX Z HM W JerKO MpeoOpasoBaTE 
yKa3aHHy!0 OCsIeOBaTeIbHOCTb TaK, TOO! OHA OOJaMaia Cie LYIOULMME 
CBOHCTBaMH: | 

a) dyHKinn w=f,(zZ) onpewenenbr B OOnacTax D, kaxkad W3 KOTOPbD 
coflepxuT Kpyr | z| <2; 

6) Ha oxpyxuoctu | 2| = 1: min’| jf, (z) |= 1, max | fn (2)| = Gn; 

Byof7( 0) = Ustn et) =e : 

Vis ycnopua 3) culelyer, YTO MOceLOBaTeIbHOCTh W = f,(Z) MOKHO mMpe 
BpaTHTb B KOMMaKTHY!O. OHaKO BCJIeACTBHE HOPMHPOBKH B) MOcJIeqOBaTeJIb( 
HOCTh yxKe sABJAeTCA TakoBOoH. JlevicTBUTeJIbHO, MyCTb MOCJIeOBaTeJIbHOCTH 
W’ = Anpf ny (2) + Ong PABHOMePHO CXOLHTCH BHYTpH Kpyra | Z| <2 kK romeo} 
MopdHoMy oTOOpaxeHHIO. Tora, B YaCTHOCTH, CyLecTByeT | 


lim (Gngf nm, (0) + On,) = lim bn, = 6 
R->00 k~ 00 


lim (Gapf np (1) + On,) = ie (any Dapp =a ae OF 


k>0o 


waueica BHYTpH Kpyra |z|<2, uTo npoTHBopeyuT 6). Takum o6pa3oM} 
(@yHKWHH CceMelcTBa YOBJIeTBOpAIOT HepaBeHcTBy (1). Ortciofa, Kak H3BeCTHO 
cileqyeT CyulecTBOBaHHe OOOOUIEHHBIX MPOH3BOAHbIX, CYMMHPYeMbIX C KBajpai 
TOM BHYTpH OO1aCTH CyUlecTBOBaHHA, H, Jaslee, MpHHaliexKHOCTh K 3aMbIKa| 
HHIO ee HempepbIBHO HdpepeHUMpYeMEIX G-KBa3HKOHOPMHbIX OTOOpa 
*KeHHH (7,3). 


i 
| 


MatematuyeckHit HHCTHTyT flocrynuao. 
Cu6upckoro oTgzeneHia AkagqemuH HayK CCCP 25 V 1959 


UWHMTUPOBAHHAS JIMNTEPATYPA 


1M. A. Jlappeutbes, Maren. cOopn., 42, 8. 2 (1935). * W.H. ecu un, ABI 
102, Ne 2 (1955). TI. MN. Beauucxuid, WH. H. Wecnn, JAH, 102, No 5 (1955). § 


Jlokxxange Akanwemun nayr CCCP 
1959, Tom 128, Ne 4 


MATEMATHKA 


9. Bb. BHHBEPL 


OB HHBAPHAHTHBIX JIMHEMHbIX CBSA3HOCTAX 


(ITpedcmaezeno axademuxom IT. C. Anekcandposoim 29 V 1959) 


B sToH 3aMeTKe NPHBOAATCA HEKOTOPbIe MpeORKeHHA, KaCalOulWecA HHBa- 
)MAHTHBIX JIMHCHHbIX CBASHOCTEH B OAHOPOAHOM mpocTpaHcTBe rpynnp JIn. 
| Tilo oOfHOposHEIM MpocTpaHCTBOM MbI MOHHMaeM COBOKYyNHOCTh {%, #} 
qHorooOpa3sua @%” (BellleCTBeHHOrO WIM KOMIVJIeKCHOrO) HW TpaH3HTMBHOM rpynnel 
* ero AucpepeHuupyembIx mpecOpasoBpannk. Tpynna #* 6yner mpegznosmaratp- 
‘i cBasHoi rpynnow Jiu (BemecTBeHHOM HIM KOMMeKCHOH).. Tor cdbakT, To ¥ 
eHCTBYeT TpaH3HTHBHO, MO3BOJIeT VM3Y4aTb WHBapHaHTHbIe JIMHeMHBbIE CBA3- 
socTH Ha % cpeycTBamH asreOppt. Jo HefaBHero BpeMeHH Takoe u3y¥eHHe 
|POBOAHNOCb CHCTeEMATHYECKH JIMMIb MIA PeYKTHBHbIX mpocTpauctTs (1). JIna 
HOuerO CJTyY4aA COOTBETCTBYIONIMe pesyJbTAaTbI BHepsple nowyuna Bax (7). 
| OfHoposHoe mpoctpancrso {%, } Ha3bIBaeTCH BNOMHE MpUBOH- 
{bIM, eCJIM Tpymna W30TPpoNHH BNOJIHE NPHBOAHMa. 
| Teopema | Ecau {%, #} —enoane npueodumoe odKOpodHoe npocmpan- 
imeo, © agbqekmuena, a cmayuonapnan nodepynna Fl codepocum AULUb KO- 
WIeEUHOe =4UCAO CBASHOLX KOMNOHeENM, MO CAeOYHOLUULE YMBepoCOeHUA IKEUBA- 
WeCHMHOL. 
|| 1) npocmpaxcmeo {%, *} pedykmuenxo; 
|| 2) npocmpancmeo {*%, ¥} Oonyckaem UN6apPUaHMHYIO AUHELHNYIO CBAZHOCMD\; 
3) anee6pa Jlu H epynnot FO pedyxmuena, m. e. ABAKeMCA NpAMOtL CYM- 
oll ceoeeo YeHMpa U noAyNpocmou aArzeO pol. 
OuepugHo, uTO u3 1) cnenyer 2). IlycTb BEImomHeHO 2). Torga rpynna 
7 usomoppua rpymne u3oTponuu. Anre6pa H u3omopdua asreOpe rpymnsi 
30TPONHMM, T. €. HEKOTOPOH BHOJHeE NPHBOAHMOM WHHeHMHOH aureOpe. Crezo- 
aTeJIbHO, aslre6pa H pefxyktusBua (?). Tem cambiIM JoKa3aHo, 4TO 2) BuledeT 
ba co6on 3). Herpusvasen muub mepexoy ot 3) kK |), KoropsIi u cocraBusa- 
bT TylaBHy!0 YaCTb TeOpeMBI. 
|| Crenyroulaa Teopema aeT BO3MO?KHOCb CTPOHTb MPHMepbl HepeAYKTHBHBIX 
MIPOCTPaHCTB, JOMYcKatOlWlMX HHBapHaHTHY!O JIMHEHHYIO CBASHOCTD. 
Teopema 2. Ecau cmayuonapnaa nodepynna cés3sHa u CdHOMepHa, mo 
bOHKOpCOHOe NpocmpaHcmeo OonycKaem UuNeAapuaHMHYIo AUHeHYIO C6ABHOCMb. 
|| PesyabtaTer Bana (2) mo3BousMiOoT CBeCTH WoKa3aTebCTBO STO TeopeMbl 
Tipoctow awre6panveckon 3aqaue. 
| CrexyiolluM OGbeKTOM Halllero H3yyeHHA OYAyT AOKAMbHO NMOCKHE 
HOMHOPOAHbIE MpocTpaHcrTBa C MOsyMpocTou rpynnok. OnHoposHoe mpocrpancTso 
K%, £} mpr OyeM Ha3bIBaTb JIOKAJIbHO MJIOCKHM, e€CJIM OHO JomMmyckaeT MHBa- 
[PHaHTHy!O JIOKaJIbHO MIOCKYIO JIMHeHHYy!0 CBASHOCTb, T. €. CBASHOCTb 6e3 Kpy- 
HUCHHA H KPUBH3HbI. OueBUAHO, YTO TakOe MPOCTPaHCTBO JOKa/IbHO H3OMOPPHO 
HHeKOTOpOH OO6acTH OObINHOrO adHHHOrO MpocTpaHcTBa, B KOTOPOH TpaH3u- 
jTuBHO jelcTByeT HeKOTOpad rpynna * aduHHbIx MmpeocOpasoBaHHii, MOKabHO 
jusoMopuas &. 
Ecau rpynua * nomynpocta, To * TaKxe Noympocta WH MOTOMy HMeeT 
adbHHHOM mpocTpaHcTBe HenozBHxXHyO TOUKY. IIpumem sTy TOUKYy 3a Ha- 


ro 
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yaslO KOopauHaT. Torga Bce mpeoOpasoBaHus rpynnbl & 3alMllyTcA OAHOPOR 
HbIMH JIMHefHbIMH (OpMyJIaMH, 4YTO WacT HaM HeKOTOpoe JIMHeHHOe MpelcTaB 


yenve T rpynunpr “, Oro mpesctTaBseswe oOOaqaeT TeM CBOHCTBOM, 4T\ 


onepatopsi Tz, g€*%, MelicTByIOT TpaH8HTHBHO B HeKOTOpoH O6sacTH. Takui 
JIMHCHHbIe Mpe@cTaBJIeHHA Mbl OyJeM Ha3blIBaTb TPAH3SHTHBHBIMH. MoH 
MOKa3aTb, UTO TpaH3HTMBHOe JIMHeEMHOe MpescTaBJeHHe NOsMynpocTroKw rpynne| 
HMeeT e€HHCTBeHHYIO OOIaCTb TpaH3H) 

Ta6auna t THBHOCTH. BosHHkatollee Mp 3TOM JIO| 

KaJIbHO TJIOCKOe OLHOpOAHOe MpocTpakH| 
| Cxema CTBO Mbl OyJeM Ha3bIBaTb AaACCOLL 


Aare6pa 
| eS ae APpOBAHHBIM C JaHHbIM TpaH3HTHB| 


HbIM JIMHeHHbIM MpewcTapseHvem. Kay 
a eee ee se ed culeqyeT H3 H3JIO%KeHHOFO BbILUe, HMee} 
; MeCTO: | 

Tz | Ap, RB2 ee Teopema 3. Bcaxoe aoKkaron| 
: nNACcCKOe COHOPOOHOe Npocmpaxtcmeo C No) 
Te) GC, teen oe ee Aynpocmot epynnoti &” noKaAbHo us3c\ 
MOpqdHO OOHOpPCOKHOMY npocmpaxcmey) 
ACCOLULLUPOBAHHOMY C HeKOMOpolLM mpan! 
oe SUMUBHOLM AUHEHoLM npedcmassenuen 
OOHOC6ABHOLL epynnol ¥, AOKANbHO U3C| 

Mop@Holl F. 

JImHefHoe upeyctaBieHve avreOpl 

JIu G G6yyeM Ha3bIBaTb TPAH3HTHUBHBIM, €CJIM COOTBeETCTBYIOUIee EMy Hped: 
CTaBJIeHHe OHOCBASHOH rpynnbl & TpaH3HTHBHO. 
Safaya JOKadbHOK KNacchuKalu JOKaJIbHO NJIOCKUX MpOcTpaHcTB Cc NG 
aympocTtoh rpynnok jaHHoro JloKaJIbHoro THNa CBOAHTCA K HaXoKJeCHUH?| 
BC€X TPaH3HTHBHbIX JIMHeCHHbIX MNpecTaBJIeHHH COoTBeTCTBYyIOINeH avreOpr! 
JIuv G. Teopempr 4 nu 5 pemator sToT Bonpoc | 


J Eis nwt 


WIA MPOCTHIX KOMIMVJICKCHBIX avireOp JIn. | TaOanua 2 

Teopema 4. Ta6suya 1 daem cnucoK ecex : 
MPAH3UMUBHOLX HENPUBOOUMOLX AUHELIHOLX nped- ANareéos sue (on, aa 
cmaerenuti npocmolx KomnaeKcHoelx aneedp Jlu c pemy 4) | 
mouHocmbio OO nepexoda K KONMpaepedueNmMHOmY 
npeOcmasaenuro (Ors sadanusn npedcmaerenuti 30ecb = An» NS 2 mT 4,2<m< 
uCNOAb30BANEL CXEMbL Npocmolx KopHeli E. B. oinku- Ag,, k>2 T,+T, 
Ha (*)). Ag, RB 2 2T. a 

Teopema 5. Tadauya 2 Oaem cnucoK @cex 4 
MPAH3BUMUBHOLX NPUBOOUMOIX AUHELIHbLX Npedcmae- 


Aenutt npocmelx KomNAeKCHOLX aneebp Jlu C mouKocmMbt0 OO Nnepexoda K KO 
mpaepeduerxmnomy npedcmaerenuto (3sdeco T,—npedcmaeazenue, KONmpaepe 
Ouenmuoe K T>). . 
: 


MockoBcKHit TocyapCTBeHHbIit yHHBepcHTer ' Toctynuso 
uM. M. B. JlomoHocoBa 7 1V 1959 

I 

UHTHPOBAHHAS JIMTEPATYPA 


) 

+ K. Nomizu, Am. J. Math., 76, Ne 1, 33 (1954). 2 H.-C. Wang, Nagoya Matl 
J., 13 (1958). % K. Ilespaase, Teopua rpynn Jin, 3, WJ, 1958. 4E.B. Tuuxu \ 
Tp. Mock. matem. o6m., 1, 109 (1952). 
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Wornann Akanemun nayx CCCP 
1959. Tom 128, Ni 4 


MATEMATHKA 


K. X. JAYKEP 
‘OB ‘A®®UHHbIX WH IBKJIMJOBbIX KOMIMJIEKCAX 
(ITpedcmaeaeno axademuxom IT. C. Axnexcandpoeom 4 VI 1959) 


Lt 


| 
| B paOore (1) Obiio oKa3aHo Ge3 mMpeAnoONOKeHNA NOKabHOM KOHeUHOCTH, 
(0 WZOMOpdHbIe MeTpH4eCKHe KOMIVJICKCbI HMeIOT OHH M TOT Ke TOMOTOMH- 
ICKMH TUM. Syecb TakxKe Oe3 MpeMNONOXKeHHA JOKabHOH KOHeUHOCTH pac- 
[OTPHM SBKJIMZOBbI KOMMVJICKChI, T. €. MeTPH4YeCKHE KOMMVJICKCbI, KJICTKK 
)TOPbIX WMEIOT OOBIKHOBeEHHYIO SBKVIMLOBY MeTpuky. JloKaxem, uTO u30mopd- 
le I6KNUOOBLL KOMNANEKCbL 20MeOMOpAHOL. 

| Ilyctb X —MuoxecTBo; {e,}, « €02,— pasOMveHue MHOxKecTBa X Mw NycTb 
a Kamxjoro « f.: C,—X-—Takoe oToOpaxkenve 3aMKHYTOFO BBINYKsJOrO 
ororpaHHHka C, B X, uTo: 1) oTo6pamxenne C, — f. (C,,) B3AHMHO-O2HOSHAYHO; 
| @, ABJIACTCH OOPa30M BHYTPeHHOCTH MHOrorpaHHnkKa C,, T. e. Cg = fa (int C.); 
| ecmd D—rpakb MuororpanHuka C,, TO cyllecTByeT Tako HHpeKC B, 
0 fa(Ce)—fa(Ca) u f[tfp aBaaeTcA acbHHHbIM OTOOpa>xKeHHeM MHOrorpaH- 


Ka Cg Ha D. B 9tTux mpegnonomwenuax K = (X, {eq}, {f2}) Ha3bIBaeTcA 
IpPHHHBIM KOMMJIeCKCOM. 

Kamxmoe e, Ha3biBaeTtca KJIeTKOH. Ecam eg =f,(intD) fia KaKkol-To 
yaHH D muororpaHHHka C,, TO €g Ha3bIBaeTCA TPAHbIO KJCTKH €,, VM Mbt 


mem B <a. Onpeyenum 3ampikanve Cle, = U ég uw spe3anqy Steg = U @. 
Bra a<Y 


ycTb e(X)—KuJleTKa, KOTOPand COJepKUT x. 
TlocpegcTBoM oToOpaxkenua f, onpenemumM addunHpie cBolcTBa B Cl e,. 
dampumep, ecm x, y€Cle., mycTb 


((l—t)x + ty)a = fa((l —t) fot x + tfty). 
mu x€Cle(y), yEéCles, yéCleg, To 
((l—1t)x + ty)a = ((1 —#) x + ty)p, 
-e. (1—?t)x-+ ty ne 3aBHCHT OT @. 

Ecam K’ =(X", {C5} eco {fg}) —Apyrom adipunHE KommvieKc, TO 430- 
bpdusm ecTb, MO onpeseseHuio, TakOe B34MMHO-OAHO3HAUHOe OTOOpaxKeHHe 
| Q’-Q, uto u3 6, <8, BprreKaeT 9 (81) <9(Bo). OKBMBAJICHTHOCTh eCTb 
aKOe B3aMMHO-OHO3HaUHOe OTOOparxkeHHe g: X'->X, To Kaxyoe g (e,) 
BaaeTca KaKUM-TO €, WU fyigf,: C, C4 aBIneTcA acbpuHHbIM oTroOpaxkeHHem 
Ha C,. QKBUBAJIeHTHbIe adibHHHbIe KOMIJICKCbI H3OMOPCHbI. 


| “Adbpunnpiii KOMMVJICKC Ha3bIBaeTCH CHMIJIUMHAJbHBIM, CCIM Kalan 
eTKa SABJIACTCA CHMIJIEKCOM M pa3Hble KJICeTKH HMeIOT Pa3HbIe MHOKECTBA 
bpumu. Herpyquo moKa3aTb, YTO H30MOpdHbIe CHMMIMUMabHbIe adPHHHbIe 
PMIVJIEKChI 9KBUBaJIeHTHEI. JlocTaTOYHO BOCMOMb3OBaTbCA OapHueHTpHyeckHM 
TroOpaxkeHHeM. 

Komnuexc K’ wa3s0peM TOApasqemeHHeM KOMNvIeKca K, ecu: 
Kaxklad KsleTKa €, ABJAeCTCH OObEHHEHHEM KOHeYHOTO YMCA KJIeTOK ey 


| 2) upu €, ea BCerna Cle, Cle, a oro6paxenne Aaa C,, > Ca apunuo. 
Adduvnnpii Komnuiekc wmeeT ectecTBeHHy10 TonosorHio. Ilycrp 


W(x) ={(1—>) 2+ =: yeSte(x)}. 


lycTh cuctrema {W,(x)},—6a3a oKpecTHoctel TouKu x. Kaaqoe MHOxKeCTBO 
V,(x) oTKpbiTo, T. e. u3 YEW, (x) culemyeT CYllecTBOBaHHe Takoro m, TO 
655. 


Wim(y) W(x). SHauut, cuctema {W,(X)}n,x ABJIAeTCA Oa30H OTKPbITbIX MHO- 
*KeCTB. STY ToMoOrMiO Has0BeM a*~UHHOK TONOMOrNHe H. IIpu adpunnon 
TONOJOFHH IKBUBAJICHTHOCTb ABJIACTCA FOMCOMOP(H3MOM. 
BapuenTpyeckoe nosxpasszesenve CHMMJIMIMaIbHOrO adpuHHOrO KOMMVIeKCca 
meer TY 2Ke advHHy!o TONOMOrHIO, YTO HM MepBOHAYaJIbHbIM KOMIVIeKC. : 
OnpeneneHve. IBKNHAOBKIM KOMIJECKCOM Ha30BeM TaKOK 
acdbtbuHHBI KOMMeKc, uTO: |) X ABMAeTCA MeTPHYeCKHM MpOCTPaHCTBOM, 2) Was 


e = n 
Kaxklol e, CyWlecTByeT Takoe u30MeTpHuecKoe oOTOOpaxeHHe h,: Clea —R 


B KaKOe-TO 9BKJIH {OBO MIpocTpaHcTBO, 4TO OTOOpaxenne hf: C.—> R” adxpunno, 
u 3) KuleTKa @, He MepeceKaeTCH C 3aMbIKaHHeEM JOMOJIHEHHA ee 3Be31bI: 
ena ANSte |=) 

V3 sToro ompeseweHuaA BbITeKaeT, UTO Kaxwkad Ste, OTKPbITa HW YTO 3aMbI- 


KaHve [e,] = Cle,. Cuctema {e,} aABIaeTCA KOHCepBaTHBHOH, T. e. | U es] = 
aeQ’ | 


= | [e.] quia Kaxgoro noxMHoxecTBa Q’ CQ. 

abQ’ . 
Jlemma 1. Mempuueckaa monoaoeun a6KAudoba KOMNAeKCA mascopupyen’ 
adgunnyio mononoeurww. O6e monoaoeuu coenadarom, ecau ece see3de Steg 
oepanusenol. Ecau kakas-Hubydo 36e30a Ste, He O2panu4ena, mo mempuuecKas) 
mononoeusn CuAbHee agbqbunnoi. 


Jloka3aTembcTBO. Tak Kak x€[X \ Ste(x)], To cymecTByeT Takoe 
s>0, uTo s-oKpecTtHocTtb O,;(x)CSte(x). Tlostomy O.,(x)C W(x). Ecay 
juametp 3Be3qp1 diamSte(x)<M u n>M/s, to W,(x)CO.(x). Ecmy 
3Be3na Ste, He OrpaHHueHa H xG€e,, TO W,(x) He OrpaHHyeHO, HU NOSTOMY 
W(x) He cowepxKuTcA B O, (xX). iy 

Cue cCTBUe. OKBUBAJeHTHBIC 2BKJIMAOBbI KOMIJIeEKCbI C OPPpaHH¥eCHHBIM]| 
3Be3,aMH TOMeomMopdHb!. M30mopPuble CHMIVINUMaJIbHbIe 9BKJIMOBbI KOMIJICKCE) 
C OFpaHHYeHHbIMH 3Be3.aMH TOMeOMOpdpHEl. 

JlemMa 2. Bapuyermpuueckoe nodpasdeaenue K’ cumMnNAUYUAAHO2O I6KAL) 
Ooea Komnaekca K sbanemca aeKAUdO6LIM KOmnAeKCOM. Bce e20 36e30b1 Oepa 
HUUCHbL MOZdA LL MOALKO Moda, KOeda @Ce 36e301 KOmnAeKCa K oepanudenot 


IIpumep. Ilycrb B TpexMepHOM 9BK/IHOBOM NpocrpanctBe A = (— I, 0, 0)) 


Bethe Or Oy Gris (n, Ls aN Dj (=n, le =). Ilyetb Ky — 3BK AK 0B KOM) 


MyIeKC, KJIeETKH KOTOPOrO ABJAIOTCA poMOamu ABC,D, u ux rpanamu. Ilycrt} 


al ; dl 
Bice ele Ike =) Eo ies lle =) M nycTb Ky — 3BKJIMOB KOMIIIeKC, KJIe€TK 


KOTOPOrO SBJISIOTCA NpAMoyrowbHHKaMH ABE,F, wv ux rpanamu. Komnuexci} 
K, 4 Ke W30MOpdHb!, HO He 9KBHBaJeHTHbI. IIpu adduHHOH TONOMOrTMH KOM 
niekc Ky He Xaycqopdos, He roMeomopteH cBoemy OapHeHTpHyeckomy Oz} 
pasyemeHuto K, H He romeomopdeu K,. IIpu metpuyeckow Tronosoruu K, u K 
roMeoMopHEI HW HX OapHlenTpuueckne nompasyenenua Ky, Ky 9KBUBaJICHTHb, 
HO OapHeHTpuyeckoe oTobpaxenue K, Ha Ky He ecTb roMeomopdu3m. 3yec} 
Ki, 4K, ABJAIOTCA SBKJINJOBbIMM, HO CyUIeCTByeT 9BKJINJOB KOMMueKc, Oapry 
IeHTpHueckoe NOApassesieHHe KOTOPOrO He ZBKJIHOBO. i 

TlocpeyqcTBOM MeTOOB KYCOUHO-JHHeMHOH TONONOrHH MOxKHO oKa3aTi 
cule Ayoulyio Teopemy. 

Teopema. Kastdoii s6Kaudoe KomnaeKc umeem noOpasdenenue, Komopt' 
ABAACINCA CUMNAUYUANHOLM IBKAUDOBOIM KOMNACKCOM C O2PAHUYeHHOLMU 36e\\ 
Oamu. Hsomopdnole a6Kaudoeot Komnaekcot K,, Ky umetom nodpasdenenty 
K\, Kj, Komopole A6AAIOMCA UZ0MOPPHbIMU CUMNAUYUAACNOLMU 3BKAULOOBOLY 
KOMNACKCAMU C O2PAHUYeHHOIMIL 36e30aMU. 

CueactBue. VMsomopdupie 9BKIMJOBbI KOMMIeKCbI TOMeOMOptpHEI. 


JIOHJONCKHH =yHMBepcuTer Tocrynuto 
JIongzou, Anransa 15V 1959 9] 
LMTHPOBAHHAS JIMTEPATYPA t 

1C. H. Dowker, Am. J. Math. 74, 555 (1952). ; 
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Jlokxagne AkagemMmun nayr CCCP 
1959. Tom 128, Ni 4 


MATEMATHKA 


C. 1. JEMYUIKHH 


NA MAKCHMAJIbBHOTO p-PACIIMPEHHA JIOKAJIbBHOTO MOJIA 


(ITpedcmaeneno axademuxom H. M. Buxoepadoeoim 3 VI 1959) 


| Paccmotpum oOpeyuHeHve K BCeX KOHEHBIX HOPMAJIbHBIX p-pacuIMpeHuh He- 
oporo JOKaJIbHOoro noma Q. Od6o3sHauum yepes G rpynny noma K nag Q, 
mia & momyuaetca Kak MPOeKTHBHbIT Mpeyes] COBOKYMHOCTH KOHCUHBIX 
pynn, T. €. OHa ABsIAeTCA TONONOrHMYecKOH p-rpynnow. Ilycrb % ecTb 
neHb Noma Q Hal NOKAabHBIM pallMOHabHbIM MoOvIem R. 
| B cayyae, Kora nore © He cojepxKHT KOpHA cTeneHH p U3 eQHHMUB, 
ona ©, Kak Opino foxa3ano V. P, Llacapespuuem (1), saBaaerca cBo6og- 
(i rpynnot c 7+ 1 o6pasyromen. 
| PaccmoTtpHM csyuah, Korga nome Q coyepxKHT KopeHb cTenmeHH p U3 
Hub €, H p=—2. B 9ToM cmyuae, Kak OblI0 NoKa3saHO Kawada (2), © 
‘bh rpynna c v= 7+ 2 oOpa3yiollMMH, Ha KOTOPble HaJIO%KeHO eHHCTBeH- 
cooTHOUeHve. O6o3HayHM Yepes Gg = p™ (m>1) MaKCHMaJIbHYIO p-cTe- 
b KOPHA 3 efHHHUbI C,, comepxaljeroca B Q. SameTuM, 4TO B cay4ae 
2 uvcia 1 HM Y YeTHBIe, Tak Kak y= [Q:R] =[Q:R(C,)][R(C,): RJ = 
[Q: R (Ep)] (p — 1). 
Teopema. B cayuae, Koeda none  codepoxtum Kopenb cmenenu q us 
HuUYybl U p= 2, epynna G us0mopqua C v OOpasytOlUMU 1, 5g,..., Sv, 
_Komopole HanonceHO eOUNCMBeHHOe COOoMHOWenUe 


99[91, F2][93, 4] --- [5v-1, Oy] = I, (1) 


~Cnegzctsue. Togrpynna &’ rpynnst © Koneunoro uuyexca [G:6’] 
omopbua rpynme c v’ =[6:6’][Q:R]+2 oOpasyiomumu, Ha KkoToppie 
JIOKEHO CJMHCTBEHHOe COOTHOWeHHe Bua (1) (ObITh MOxeT c O6JIbLIMM Q). 
Tina noKasaTesbcrBa CyleqCTBMA ROCTaTOUHO B3ATb B K nognone 2’, npu- 
Iwiexamee G’. Torga K GOyyeT MaKCHMaJIbHBIM p-pacuiMpeHvem noua QQ’. 
YHMCHEHHE TeEOPeMbI K 3TOMY CJIydalo WH aeT CieACTBHE. 

Jina oKa3aTeIbcTBa TeOpeMbI cTpouM B rpynne © y6piBawouywh pay Hop- 
JIbHBIX JeJIHTesIeH 


G, > Opan0>.>... OD aay (2) 


> G = 6, G; = GL, [G, G1]. 


Tlycrb coorsetcrByroljad wenouka nosnome OynzeT 


OPE KO Meee S 1: crate 04 Warten cam > al eas (3) 


Tlone Q; nomyyaetca u3 Q;,/@ Kak OObeMHeHHe Bcex ero NeHTPasIbHBIX 

R — 
umMpeHult cremeHu g. O6o3sHauum uepes MH” rpynny QO, /Q. Torgza MH” = 
G / Gp. 


3aKxa3 21214 Sind 
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“Paq (3) O6anaeT CBOMCTBOM: JIA jro6oro” Hanepey, 3aaHHOrO KOHE4HO! 
HOpMaJIbHoro p-pacummpenua Q’ mona Q HaiizeTca Tako Homep j, uTo & 
6yneT cofepxKateca B Q;. JleficrBuTembHo, nyctb H’ = ©/N’, rye R—Ho 
MaJIbHBIt JequTeib, KOTOpoMy mpHHagexkuT Q’ B noe K; H’ — rpymi 
Q’/Q. Uspecruo, uro pag (2), mMocTpoeHHbii JIA KOHEYHOM p-rpynnbl Mp 
g =p, OKaHuMBaeTca efuHnuel. Tem Oovlee OyfeT OKAHYHBATECA e/MHHIK 
pan (2), mocrpoenabi npw g =p” (m>1). Bosbmem takoe j, uTo H, = | 


Sto osHauaet, uTo MN’ DG, T. e. Q’ CQ; Tlostomy rpynupi H*® moxt 
MCNO/b3OBaTb JIA HaxowkJeHua rpynnp G. | 

Tpynna H! 6yner aOeneBot rpymnof c v oOpasyrouluMu Nepvoga q. | 

Tlaa toro uTo6bl onpenemuTb rpynny H?, BpiOupaem HEKOTOPbIM Crel\Had 
HBIM OOpa30M oOpa3yioulve B MYJIbTHNIMKaTMBHOH rpymne Q /Q%. Une 
Takux oOOpasyroulux 6OyneT v. BpiOupatorca OHH Tak, UYTOObI BbINOJHAJHM 
COOTHOWCHHA: Gy = Cg; (Gq, Ge)q = Sq} (As, Qa)g = Soi --.3 (Gra, Gig — Sq (Ge 
BbIpaxkeHue (a, 6), O3HaYaeT CHMBOJI HOpMeHHOrO BbIyeTa). Bce ocTaJibH 
CHMBOJIbI HOPMeCHHOFO BbIveTa PaBHbl |. 

Ecam Temepp o6pa3yrourve 91, o,..., 6, rpymnbt © BylOpatb Tak, utc 


quOKig 1 qhail q 07 oun 
3; H3 Bcex KopHeitVa,, Vaz,..., Va, elicrBosasia TombKO Ha V a; (Va : 


g 
=6,, Von TO, KaK MOXKHO MOKa3aTb, DJIA TakuxX oOpa3yromux B H? 6yz 
BbINOJIHATbCA COOTHOWEHHE (1). 

Jina JanbHetmero HaM NoHamoOaTca cueqyroulve TpH siemMMbI. B Hux 
o6osHauaeT MponsBoubHyIo =rpymny, a pat SgDS,;D...DS;D.° 
ecTh pay (2) aaa S. 

Jlemma 1. Jan RD>1~ Sp/ Spr42—abeneea epynna nepuoda q?. 

JlemMa 2. Ecau b€Sz (R>0), mo 


[o, b”] =[, b]” (mod Spyro) 


Onn stob0eo i. 
Jlemma 3. Ecau a,b€S,z (k>0), mo 


(ab)® = a%b” (mod Spsi4s). 


SS EM, OE OS ce a 


JlemMa | foka3biBaeTcA MpocToH npoBepkKoli, JemmMpl 2 uv 3 — no HHAYKLY 
OTHOCHTEJIbHO 2. j 
IIpeqnonoxuM Tenepb, YTOBrpyn H® (k>2) 06 6 

pb, pynne H” (k > 2) oOpa3yrome MOKHO BbIOpa 

TaK, 4TO OMpefetAloulee COOTHOWeHHe Mexy HHMH OyyeT uMeTb Buy (1 
Mobi OyzeM OOo3HauaTb JeBYIO YaCTb CooTHOMeHHA (1) 4epes p. } 
Bpeylem B paccMoTpeHke KoHeuHyI0 p-rpynny 1’ c v oOpasyrouluMu, KoTopa’ 
onpexesneTcH COOTHOMeHHAMH Hpi,;=1 4 p’'= 1. Ha nocaegnee coornom 
HH€ Mbl HaKJajbIBaeCM eMHCTBeHHOe ycuIOBHe, 4TOObI NO Mopysno H, on 
vMesIO Buy (1). i 
| 

yee ompefesenua rpynnst H’ uv “v3 npemmomoxKeHHA OTHOCHTeJIbHO rPynay 
H" (k>2) cnenyet, uto daxtop-rpynna H’/H, usomopdua rpynme Ay 
, k—-1 : | 

a caxtop-rpynna H’/H,z-y—rpynne H” *. Kpome toro BaxkHO orTmeTuTH 
k+1 | 

uTo Nopagku rpynn H’ u A** copnagawr. Jina sroro, OUeCBHAHO, ocTe! 
TOUHO MOKa3aTb, YTO COBNaLaloT MOPAAKH MX HOPMaJIbHBIX enuTeneli Al 


Hi ie Ho aT rpynnbt yaxe usomopdup. Jaa toro uTo6ni NOJLY4HT, 
9TO, MOCTaTOYHO yCTaHOBHTb, YTO COOTHOWeHuA B rpynne Hy, He 3aBUCAT 0 
Bua COOTHOUIeEHMA oe’ =1. Ecau mpeycraputp H’ B Bune cbakTop-rpynm 
SS yO eer A, = Se/Spe 1 N’. Hopmanbupii zenutens N’ mopoxLaete. 
oueMeHTaMu Spi; HW p’. Ham Hao, cJleqOBaTebHO, MOKa3aTb, 4TO 3JIeEMeHT: 
N’ (\ Se He 3aBYCAT OT MpoH3sBONa B BbIOope 0’. Joo snemenT BN’ umeer BH, 
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Rip'Rz* (c ToaHocTbIO Jo aneMeHTOB 13 Sp). Ho p’ = G0, there, Gig, 


id 


TOMY 9JIeMeHTh! B WN’ MOXKHO 3aNHcaTb B Buse al Rieg,Ri 7+ WIM 


t=1 


_RipR7") gy. OkonyaTesbHbli Buz (I [Rip] 9) g, Ho jomxkuo OviTb 


=1 
| TR: p] p) gfESeC Sy, Tak Kak k>2. Orciona p€S,, T. e. r WemuTcA 


q. A 93TO O3HayaeT, UTO duIeMeHTHI N’ (| Sp oT BURA COOTHOMICHHA Gal 
3aBHCAT. - 


\Jlna onpenenenua H ae NOcTaBHM 3ayauy norpyxeHua (Qp_,/Q, H’, 0’), 


’ 


g’ —eCTeCTBeHHHIH romMomopdu3m H’ Ha ee HopMaJibHBI JemuTesb 
, B 9TOH 3afaue aOesleB Mepvoga q° (memMa 1). KopHn crenenn q? u3 equ- 
bl cOflepxKaTcaA B nome Qy, 1, Tak Kak Qe D Qy (k > 2). B Taxom 
tyae, KaK JOKa3bIBaeTCA B HalueH coBmMecTHo c HM. P. LWadapepnuem 
ibe (*), ycmoBue cormacnoctu Panmeesa — Xacce, HeoOxo_uMoe JIA pa3- 
HIMMOCTH 3afauH NorpyxeHuA, OyyeT uM MocTaTouHDiM. YcmoBue corsac- 
(TH opMymHpyeTcaA MO TepMHHOMOrTHM 3TOH CTarbu KaK pa3pellMMOCTb 
NYTCTBYIOMIMX SJIeEMeHTApHbIX 3afay norpyxeHus. B Hamem ciyyae OHO 
2aeTCA XapakTepamMu¥ y rpynnpl H, ,, KOTOPble YAOBNeTBOpAIOT YCJOBUIO 


| ~ (a°) = x(a)? ana mo6nix a€ Hy, u o@H*t. (4) 


| meno, 3afauM norpyxkeHus, KOTOpble nomyyaiorca u3 Hamel cbaKkTopu- 
jue m0 AfpaM TaKUX XapaKTepoB, JOMKHbI ObITh pa3zpelMMbl. YcoBne (4) 
ET, 4TO TaKOH XapakTep JOuKeH OOpallaTEca B 1 Ha Nogrpynme, nopox- 
HOH 937eMeHTaMH [o;, @] NpH i=~ 1 u [oy, ala? Ana smo6oro cei. Oxa- 
aeTca, 4YTO 3Ta Nosrpynna copnagaet c H,. Dro WoKa3plBaeTcA MO HHAYK- 


OTHOCHTeJIbHO Rk Cc UHCNOb30BaHHeM JIeMM 2 nH 3. SHaveHHA Xapak- 
X, Kak oTCclofa CulefqyeT, MOryT ObITb TOJIbKO cTeneHAMH C,, a 3TO O3HAa- 
IT, TO YCJIOBHA COracHOCTH CBOJATCA B JaHHOM CJIyuae K pa3pellIMMocTH 
UTPaJIbHbIX Hho NOrpy2KeHHA CTeMeHH q, KOTOPbIe Momyualorca (bakTopH- 


eH rpynnpl H* (vax Kak nocue dbaxTopusanuu no Hy rpynn. H’ nepeit- 


|B I) Ho sce Takve 3afa4uH NorpyxXeHHA pa3spelIMMbI MO CaMoMy Mo- 
HuIO Moa Qe. Orcioga culenyeT, YTO MOcTaBJIeHHad 3aya4ua mnorpyxKe- 
| YHOBJIETBOpHeT YCJIOBHIO COriaCHOCTH, a 3Ha4HT, MW paspemmMMa. Tak kak 
1 CCTb MaKCHMaJIbHOe ABYCTYMeHHOe LeHTPasbHOe  paciuHpeHve nova 


1, TOrTpynna H’ jomxKuHa ObiITb (bakTop-rpynnok rpynnpl H**", Ho nopag- 
‘(9THX rpynn copnayaiwT, cwJeqoBaTebyo, rpynna H’ u3zomopdua rpyn- 
k+1 

JloctaTouHO Tenepb B KaueCTBe fp’ B3ATb 9, H MOKA3aTeJIbCTBO TeOPeMbI 
jaHUHBaeTca. 

(OtmetuM, uTo siemMbI 1, 2 H 3 MO3BOJIAIOT NOMYYNTh HeEKOTOPbIe YHCTO 
MMOBbIe TeopeMbI. PaccMoTpuM TonOvlorMyuecKHne p-rpynmb (p = 2) c KoHeu- 
iM YCTHBIM UMCJIOM Y OOpasyIONIHX, CBA3SAHHbIX e/MHCTBeCHHbIM COOTHOILIe- 
im t= 1. Jina KaxJOW Takow rpynmbl MbI cTpouM paz (2), ee, ecu 
TOp-rpynna MO KOMMYyTaHTy — cBoOosHad adeeBa rpynma, TO B KauecTBe g 
JeM unCJIO p; ecH Ke (akTop-rpynna No KOMMYTaHTy MMeeT onpeessato- 
‘ COOTHOINeHHe Bua oP” —1, To B KayecTBe g Gepem p”. CoornomeHne 
| MbI Ha3bIBaeM MOJIHbIM, ECM MO MOYO BTOporO YeHa pxafa (2) ero 
10 YaCTb HeJIb3A MpMBeCTH K BUY, He COepKawlemy XoTA Obl OMHON 
3yroulen. 
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Torla cipaBeqJIMBbI TakHe YTBepXKeHHA: 
1. [oanoe coomnowenue «== 1 no modyato emopoeo 4nena pada (2) Cc Nn 


MOLYbI0 BAMENbL O6pasyrowwux npuecdumca K OOHOMY us cAeOYyoUUX BUudos: 


[o1, G2] [%3, S4].- . [9v-1, Oy] = | 
Ulu 
of [91, 5g] [93, oa]... [%4, 0] = I. 


2. JIee monoaoeuseckue p-epynno GS, u Gy C noAnolmu COOMHOWeHUAA 
t =1, t=1, y Komopulx no modyato emopulx 4AreHoe pAda (2) coomHOoUL 


HUA CoBnadaiom, U30MOPHol. 
3a BHMMaHHe H MOMOILb BbIpaxKkato ruyOoky1o OarogapHocta VM. P. IW 


cbapeBuyy, MOA pyKOBoOACTBOM KOTOpOrO OblJla BbIMOJHeHa 9Ta padoTa. 


MatematTuueckHi uHcTHTyT HM. B. A. CreksoBa Tloctynuo | 

AkaylemHH Hayk CCCP 21 V 1959 
LWHTHPOBAHHAS JIMATEPATYPA 

1Y. P. Wladmapesuu4, Matem. c6opx., 20 (62), Ne 2 (1947). *J. Kawa 


Faculty of Sci. Univ. of Tokyo, sec. I, 7 (1954). °C. Temymkuun,WeP. Mia 
pespuu, M3s. AH CCCP, cep. matem. (B neuaTH). 
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Woxnann Arkapgemun nayr CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 


A. B. )KA)KYUEHKO 


_ TOMOJIOTHYECK HX rPYNMMAX A®®HHHbIX AJIFEBPAMYECKUX 
, MHOrOOBPA3HA 


(ITpedcmaeneno axademuxom JI, C. Tlonmpaeunem 1 VI 1959) 


| Tomovsioruyeckue rpynnblasire6pavueckux MHOroo6pa3Hit Haj, MOJIeM KOMMIeK- 
WbIX uMce M3syyanHcb ITuKapom (+) u Jledureruem (7). Hav6onee nomHpili pe- 
bTaT O FOMOJIOFMYeCKUX Tpynnmax Heoco6bIx alre6pawueckux MHOrooopasuii 


/aXKCHHA, KOTOPAA CTAOWJIM3HpOBaJacb Ha 4-M YJleHe; OMHAKO MOCJIeAHMH WieH 
TaBaJICA HEBLIYHCJICHHBIM, HOO He Obl H3yyeH Auddepenuuas d; (T. e. HeH3- 
oTHEE Ny — anpo ds Hu o6pa3 ds). 

B wacTosmleh paOote BbINHCJIAIOTCA PasMepHOCTH rpymnm romovorui Heoco- 
(ro adpuHHOorO areOpanyeckoro MHOrooOpasHa HU WaeTCA COOTBeTCTBYIOULAaA 
joMeTpHyueckan KapTuHa. Ilomyyaembli pe3sysbTaT IKBUBAaJIeHTeH (B TepMHHAaXx 
6oThl Mapu) BEMUCeHHIO Luddpepenuuawa d3; Wp 3TOM OKa3bIBaeTCA, YTO O6- 
3 dz; paBeH Hyw10, a N, = N. B 9Toh paOore NpHMeHsAeTCA TOT Ke MeTOL, YTO 
I IPHMeCHABLIMHCA BCEMH TIpeAbIZyUIMMH aBTOpaMH, a HMe€HHO MeTOR «pacculoe- 
lia» alreOpawyecKoro MHOorooOpa3sHA Ha rulepmiocKwe ceyeHHaA. 

Ilycrb V — Heoco6oe apunHoe aulre6panyeckoe MHOTOOOpa3He pa3MepHOocTH 
ler vance pacenc acbPHHHOM KOMIVJIeKCHOM mpoctpaHctTBe C’. Torga cyulect- 


yet Takoe pacculoeHue V JIMHeHHbIM OHOMePHBIM My¥KOM rHnepmocKocte 
, UTO JIMIMb KOHEUHOe YHCIO PHNepMOCKHX CeyeHHH GyeT HMeTb OCOGEHHOCTH, 
DHYeM KaxKoe ocobo0e rumepmlockoe ceueHHe OyeT HMeTb B TOUHOCTH OLHY 
|) alae JBOHMHY!IO TOUKY. 

TouHO 3TO MOXKHO ONHMCaTb CJIeLyIoOuluM OOpa30M. O6o3Ha4uHM uepe3 C 
nocxocts Kou. Torna cyulecTByeT oTOOpaxenue f: V->C, rye f —Bcroly 
peyeseHHaa romomoppuaa Ha V dyHKWuA, OCYyUecTBJIAIoUlad OTOOpaxeHue 
a C w takas, uTo f ‘E=Fe aBMAeTCA funepniockKHM ceyeHvuem V jaa 
moro £€C. Ha V cymlectByeT KOHedHOe UHCNIO TOUeK Cy,..., Cy TAKHX, 
© BCe YaCTHbIe MpOH3BosHbIe MepBoro NopsAyKa dyHkunu f B ITHX TOUKAX 
paujaroTca B HyJb. OTH TOUKH HasbiBalOTCA KpHTHMYeCKHMu. OOo3HauHM 
(= fess Ys 17, ij. B oKpecrHocTH Kamo TOUKM Cz; MO%KHO BbIOpaTb 


HCTEMY KOOPAUHAT (21,.-., Zn) TAKYIO, YTO 
| : 
(Zi + ees 2n) = 12+ (4)? +. + + Rn)? (1) 


9TOH okpecTHocTH. Kpome Toro, dyHkuHa f He wMeeT KPHTHYeCKHX TOUeK 
a OecKOHeYHOCTH. CymlecTBOBaHHe Tako (PyHKWMH LOKa3aHo, Hanpumep, B (*). 
Mot 6yyeM HasbiBaTb cevenha Fz = f *€ cnoamu. Cron Fy,,..., Fy, Ha3bl- 


alOTCA OCOObIMH; KaxKJIbIH OCOObIH cJIOM MMeeT B TOUHOCTH OfHY KBapaTuy- 
yio ocoOyio TouKy. OueBufsHo, 4¥TO Ha cloe F,, ocoOolt TouKoH OyzeT Cy. 


aBeHCTBO (1) o3HadaeT, YTO ecM &;— OIM3Kaad K Y; TOUKa, a B— wap 


JaiP+..-+laP<e (2) 
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C IleHTpOM B TOUKe C;, TO cMOH Fe, B OKPeCTHOCTH TOUKH C; YCTPOeH Ka 


. i iyo _— | 
KBajipuka, T. e. Fe, (} B 3aqaetca ypaBHeHvem Qi: (21)? +... + (Zn) = Gi 
a ocoOblii culo B OKPeCTHOCTH TOUKH C; yCTpoeH Kak KoHyc, T. e. Fy, f) d| 
gajlaeTca ypaBHeHHem (z,)?-+...+ (zn)? =0. Ha KBaQ puke Q; yea | 
unk §;, oOpasyroulMi aiemext rpynne! Hp, (Qz) od KOTOPbIi TIpH eCTeCTBeH! 
HOM oTOOpaxkeHuu («npoeKkunM») clon Fz, Ha cow Fy, mepexoquT B HyJ 
(«crarmBaetca» B ToUKy ¢,) (3,4). O6pas3 unkna 6; MpH BOxKeHHM Frpynnil 
WHKIOB Zp(Fz,  B) B rpynny Z(Fe,) Mbl Ha3bIBaeM HMCue3salOUlHM WAKJIOM 
HW o6o3Hayaem TakxKe 4;. 
Bui6epem Ha muockocTH C HekoTopyio HeocoOy!i0 TOUKY & M OyqeM cuH| 
TaTb ee (PHKCHpOBaHHOH oO KOHWa padoTEl. CoorBeTcTByioulHH eH CJO] 
Fz, =f €, Mbl Oywem o6o3HauaTb F, M CUHTaTb «CTaHapTHbIM». OOo3Ha4Hy 


Dies Dre Fp =>) F,,. Torma f4(C —l) =V — Fr Oyaer paccnoeHHbiM po 


L 
cTpaHcTBom c Ga3soi C—I, caoem Fy u mpoexunei f: V—Fr—>C—Ty 
3ro paccmoeHHoe mpoctpancTBo GyfemM oGo3HauaTb V. Ilpopegem Tenepb Hi 
nulockoctu C Helepecekaloulveca (MapavJebHbIe) y4H, BbIXOAAUIMe U3 TOUEl) 
Yi, +--+) Yu» JLy4, BBIXOLAMMH u3 TOUKH Y;, C6o3HauNM D;, D; = D; + %.- O11) 
qy4u BbIGepeM Tak, 4TOOb! TOUKa & He JleKala HH Ha OfHOM u3 Hux. IIpo) 
Belem W3 & MyTH 9, 7=1,..., w, BefyiiHe BOKPyr TOWEK Yj,.-.-, Yu, MPH] 
YeM KaxKblli myTb OyyeT romeoMopteH oKpyxHocTH u og; (|) Dj; =0, i-j} 
QTM WyTH («O6xoxbM) ABJIAIOTCA OOpa3yIOWIHMH (PyHAaMeHTaJIbHOH rpy nme | 
6a3bl; OHH MOpoxKMatoT aBTOMOp(H3MbI rpyrnbl romMosoruu ciioa Fy. ABTomop) 
(bu3M, MopoxKZeHHBI OOxO0M BOKpyr TOUKU Y;, OyqeM OOo3HauaTD 9;. Due, 
mMeHTHI A H)(F,), HHBapHaHTHble OTHOCHTe/IbHO Bcex 9;, OOpa3yroT noyrpyn | 
u 


uw 
ny InvH,(F,) C Hp(F,). O6o3sHauum Dp = >) D;, Dp = >) D;. Coenunas 

t=1 i=1 j 
mo6yio ToOuKy E€C—TI c &) nytem oe, HM nepemetjad &€ MO o¢ge,, Nomy4uaen| 
rOMeOMOp(u3M 5: Fze—> Fo, KOTOpHIM HHAYUuMpyer COOTBETCTB 10MM H30MOp | 
(bu3M rpynnbl roMosorul oo: H (Fe) —>H (Fy). Ecum oge, W oge, —2Ba MYTH! 
Cre See, Q Dp = 0, To o.=o,. Ecam xe TouKa & lexUT Ha y4e («kymiope») D;, 
TO [Ia Hee HeOOxXOAMMO BbIOpaTb pas HaBcerya OMH W3 AByX KwlaccoB nyTeH 
Beflyul4X B TOUKY &) HM He MepeceKatoWMXCA C OCTaJIbHbIMA KYymiopaMH, MpH- 
4eM JIA TOUCK OMHOH HM TOM 2%e KyMOpbl STH KJlaccbl HeEOOXOAUMO BbIOUpAaTE 
cormacoBaHHo. Hakonen, ecm he €Hp(Fz), ro, ropopa 06 he Kak 06 9uIeMeH, 
Te rpynnbt Hp(F,), Mbt Bcerga Oy]eM NOHHMAaTb 93VJICMCHT Qf, Fe oze, — 
mo6oH MyTb oge, (| Dp =0, ecnm E€C —Dp, wu nyTb U3 pa3 HaBCergqa Bb 
OpanHoro Kvlacca, ecm €€ Dp. Bce cka3aHHoe Ble NOSBOMAeT ompefeMTE 
nogrpynny LCHp_y(Fo), MopoxkdeHHyioO BCeMH  MCuesaIONIHMM MK aMe 
S1,..., O,. OTa Mosrpynma HasblBaetcA Mosysem Jlecduerua. 

Mel 43y¥aeM TOMOJOFHH C MpOH3BO/IbHbIMA HOCHTeJIAMM Hal, MOJIeM KOM- 
MJI@KCHBIX 4HCe. Bce paccMaTpHBaeMble HaMH rpynmb! GykyT KOHeYHOMepHBIMA 
BEKTOPHbIMHM IIPOCTPaHCTBaMM Haj 3THM MOJeM. 

Teopema l. 


Hy (V) = Hp_e\Fy), ecau = pp=en, n+1; 
Peaa(V Siw Apa (Vs 
AH,(V)=u—AL, 


2de 4—4UcAO oco6b1x mouex paccaoenua f; AA — pasmepxocms npocmpancms 
ea A Had noemM KOMNACKCHOLX 4UCeA. 


* 
Ota TepMHHONOrUA HeTOUHA. OpasyiouHM d/leMeHTOM rpymnEs An_,(Q;) apnaeteca, 
€CTeCTBEHHO, KlaCC FOMOJIOrHH, K KOTOPOMY MpHHadexuT wuKn 8/. Onnako uw B JanbHelie 
WleM, Jt YNPOWeHHA 3aNHCH, Mbl OyeM NOAb3OBaTbCA STON HeTOUHOM TepMuHOsOrHe;. 


ina MoKasaTebCTBa TEOPeMbI HCMOMb3YeM TOUHY!IO MoOCJeOBaTebHOCTb 
(an roMouoruh 


yas) 9p of s — 
.—> Hy (V)j-> Hj (Ft) > H3(V) 3H, (V)—>.. 
jt BrraucueHua H,(V) HeoOxoqumo HaiiTu rpynnpt H, (Vi ges Upon aon, 
aKKe onpeneaute TOMOMOPPH3MbI Op, T. €. HaliTH Apa M KoAMpa THX 


soMopdusmos. Tpynnsr Hy (V) BEIYHCAIOTCA C MOMOULbIO}CHeKTPa/IbHOH T0- 
HOBaTe/IbHOCTH paccaloeHHoro {npocrpancTBa V, mpH 9TOM oKa3bIBaeTca, 


HgV) Inv aa (Fo) + ofl 5 3) 


|) offg ABUIHeETCA KOAApOM romMomopdu3ma gy: H,(F,)—H, (H,—npamaa 
Ma % SK3eMIIApOB rpynnbt Hy(Fo)), oOmpefesemoro ce yioulHM o6pasom: 
weHTy AGH,(F,) comocTaBaaercd mocneqoBaTembHocTh (h—9,h,... 
|| h—9,A), aBaatoulasica avieMeHTOM rpynnp Hg. ' 

laa BbIYHCJICHHA TOMOMOpPH3MOB Op, p=O0,..., 2n, TpeOyeTca 3HaHHe 


| goals.) hte (hy )i uch liana By org = Opnn..cpensa 2g 

| oxpectuocTu TouKu Y; (rOMOMop(H3MBI rpynn romoviorui, HHAyWApoBaHHble 
O€KUHAMH» HeOcoObIxX cJl0eB Ha ocobnle). 

WIlemma 1. Ker ny =Cokernr, =0, gwen—Il, n 

| Lan Tr U Tr cywecmeyiom Osea cayuan: a) ecau 8;-+0 Ha Fe,, mo 
t a, — Coker x‘, = Coker ny =O er ni nopoo#cdaemcn yuKkaom 8; 
cau 8; ~0 na Fe,, mo Ker ni_, = Coker ny = Ker nr, = 0, Coker rn’, no- 
Oaemcn N-mepHolm yuKNomM s; Ha Fy,, NnOoAyXanouuMcA 6 pesyaobmame 
oexmuposanuna» Ha F,, yenu S; wa Fe,, umenmwek epanuyy 9. 


(KA S; Mol HA30BeEM MetKOM (*). 

Nlaveta (5)-- 0,011, 2. ype 8; 0, i =v dy... 2, gp) Wa) TOmeK 
hiv -+ +> Yu CYWECTBYIOT Tora s;, Ss; +O Ha F,,. O6osHauuM am, «CyMMap- 
tp roMomopdu3M: 


) 7: Hy— Hq(Fr). (4) 

|JIemma 2. Kerr, = Cokernx, = 0, cha n—l; Kerr, = Coke Grea 
LE... nopoxcdaemca eexkmopamu (6, 0, . Oh sroten(O, % Oy S54 Olea tore 00) 
Ker =, noposxcdaemca eexmopamu (0,..., fy segs 9% ieee (0, 4 ae} 0, 5,). 


Jlemma 3. 


| 


Cokero5.==05: pixies 
| Coker 0, = Coker mp. 
Jlemma 4. 
i\Kerdp = 0; psen, n— 1; 
Kero; ny fp (Fo)s 

Ker On—1 © Qn—1» 20€ Qn © on, 
AQ,-1 = v— AL. 

HW3 semm 3 u 4 serko cmenyeT Teopema 1, u6o, NO seme 2, 
A Coker x, = —v. 


Jloka3aTesbcTBO sieMM 3 u 4 oMMpaeTCA Ha CJleAyroulyo TeopemMy. 
Teopema 2, Paccmompum 2omomopdusm 


| Og: © Ha4i(V)—> Ag (Fr), 


> Hoss (V) Inv Hg-1 (Fo) + og, Hq(Fr) = >) Ha(Fy,). Toeda 
i=] 


Inve Uo wes. Ker 05: 
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Tlouy4eHHbie pe3syJIbTaTbl JONUYCKator ACHOe TEOMETPHYECKOE UCTOJIKOBAHHE 
PaccMoTpHM TOUHY!O MOCJIEMOBATeJIbHOCTb i 7 


c 


Pee, ae 
>. Hpja (fDr) > Hp (V) > Hpi V = FD) He fr) — . 
Jlerko BumeTb, TO cymlecTByer u30Mopp¥sm Ha a: Hp 4 (Fy)= 
<> A al Vice oe), QTOT H30OMOPPH3M MOKHO OMMCATh TEOMETPHYCCKH: BOS! 


MeM Hekoropblli (p — 1)-mepHbili unk com Fy H, MepeMelijan TouKy & Ni 

myiockoctH C, pa3spesaHHoH Mo KyniopaM D; i=1,..., %, «pa3HOCHM» Hal 

WMKJI Tio BCeM culoiM. B pesybTaTe nomyyaem Wenb Ha V, rpaHHila KOTOpC| 

pacnovioxkeHa Hal Dp, T. e. Noswyyaem wuK Ha V—f*Dr. _ 
Jlemma 5. Hy(fDr)=0, p#2n—1, n, a epynna H,(f'Dr)=| 
u 


: 
. 


= >) An(fD;) pasmepHOcmUu uw u uMmeem cAedYytoLMUe OOpasyrouue: 
i=1 7a ' 
Ecau 8; +0 xa Fy, mo o6pasyrowett epynnot H,(f-*D:) Oydem yuKa | 
(«ca4oK»), noAyrarowuulicn 6 pesyAbMame «pasHeceHUuAy YUKA 6; BOON KYNK 
pot A;; amo Oydem yuKa, ubo (6;)e NPU CmpemAeHUU mouKU — No Kyntope 
K mouke Y%; CmMAeueaemcA 6B OCOOYIO MOYKY C;. Py 
Ecau };~0 na Fy, mo o6pasyowed epynnet H,(f4D;) Oydem yuKa 
(cm. nemmy 1), neoayutt @ canoe Fy, («mewoK»). 
Jlemma 6. 


Diath) =0, hGH (Fo), ei sees 
u 

Da(h) = dy(h, 8)8:, hE Apa (Fo)s 
j=] 


Bee 9To B WeJIOM aeT CJleqyrolulyio KapTHHy: 

Tpynnut Ap,(V), psn, n+ 1, nopoxatoTca WuksaMH, MOMyyalouLAM’ 
CA «pa3HeceHHem» (p— 1)-MepHbIX WHKJIOB HeocoOoro cuiox Fy; NpH «pasHec 
HHH) TOMOJIOPMYHBIX Mexy coOoH WHKJIOB MOsyualoTcA TOMOJIOrHUHbIe J 
WHKJIbl, MPH pasHeCeHHH HerOMOJIOrH4HbIX — HEPOMOJIOPMUHEIe. . 

Ppynma Hp4,(V) nopoxyaetca WHKIaMH, NOJyualowlMMHcA B pe3yJIbTa’] 
«pa3HeCeHHA») HHBapvaHTHEIX (nm — 1)-MepHbIX WHKOB cJIoA Fy; Tak xe Ké 
MH B TlepBOM CJlydae, CBOHCTBO UWHKJIOB ObITh TOMOJIOTHUHbIMM JIM HeTOMO 
rHUHbIMH B pe3yJIbTaTe «pa3HeCeHHA» COXpaHseTCcaA. | 

Tpynna H,(V) nopoxmaetca »—v «MellIKaMu» H VY «CauKaMM»; Ip 3TC 
«MELUKM) ABJIAIOTCA HeS@BHCHMbIMH WMKJIamMu Ha V, mMexyy «caukaMu» om 
cTpyeT AL JMHelHbIX 3HBYCHMOCTeH, MOpoxJeHHbIX «pasHeceHuem») (n — | 
MePHBIX ILHKJIOB. | 

SHaa TeopemMy O NpAMOM pa3vioxwKeHuu rpynmpt H,_,(Fo) Ha noarpyi 
Inv Hyp1(Fy) u L (4), merko ycTaHOBHTb, 4TO COOTHOWIeEHHA MexKLy «ca4uK 
MH» MOPOx*KWaloTcA «pasHeceHHeM) UMcuesatoulux WHKoB. V3 ato mae Teor 
Mbl, H3 TOYHOH MocJeqoBaTesbHOCTH (5) H JIemM 5 uw 6 HeTpyHO BBIBeC 
Apyroe WoOKasaTeJIbcTBO Teopemp! |. 


Matematuueckuit uHcTHTyT uM. B. A. Creknosa Tloctynusao 1 
Axkaylemuu HaykK CCCP 1 VI 1959 


UMTMPOBAHHAS JIMNTEPATYPA 


1E. Picard, G. Simart, Theorie des fonctions algébriques de deux variab 
indépendantes, 1, 2, Paris, 1897-1906. *#S. Lefschetz, L’Analysis situs et géomet 
algébrique, Paris, 1924. % J. Fa ry, Ann. of Math., 65, Ne 1, 21 (1957). 4A. W: 
lace, Homology Theory on Algebraic Varieties, London, 1958. | 
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Woxnann Akayemun wayk CCCP 
1959. Tom 128, Ni 4 


MATEMATHKA 


B. H. JIEBEXEB 


OB OWEHKE NOPPEWUJHOCTH METOJIA CETOK JIA 3AMXAU 
JMPHXJIE WH HEAMAHA 


(ITpedcmaeaeno axademuxom C, JI. Co6oneeoim 27 V 1959) 


_ Hausyummme oleHKH NorpeliHocTH MeTOga ceTOK AIA 3afnaun Jiupuxse Opin 
TaHoBuleHbI E. A. BomKospm (7, ’) a H. C. Baxpastopni (1); 9TH aBTOpHI au 
€HKH MOPpellHOCTH B NpeANONORKEHUAX OpefeeHHOrO poctTa BOJH3M pall 
\aCTH UCBEPTHIX MPOH3BOAHbIX TOUHOLO pelieHHA. OUeHKH NOrpellHOcTH MeToa 
‘TOK It 3afauH Helimana flatoTtca B pa6orax (*,*); B (%) aTo enaeTca DHA 
AMOYTOJbHOH OGsacTH, a B (*) HakKafbIBalOTCA CHJIbHbIe OFpaHHyeHHA: Nops- 
o9K anmpokcHmMalluu onepatopa Jlannaca O(A?) w orpaHHyeHHOCTb MpoHu3Bo- 
3X OT TOUHOFO pelleHua Jo 6-ro nopayzkKa. B uactosieh paOore JaeTcaA OleHKa 
2PBbIX PaSHOCTHBIX OTHOMCHHM MOPpewiHOCTH MeToa ceTOK Jia 3aqau Jupuxuie 
Heimana. 

Ilycrb Tpe6yetca HalitH pellenve 3azauu J[upuxsie ia ypaBHeHHA 


AU =0 (1) 


—o6nacTH Q(x, X2), rpaHuna S KoTOpow cocTOMT M3 KOHeYHOFO 4uCJla Ta- 
MX CIIPAMJIACMbIX KPHBbIX, UTO KaxKMOl TOUKH PpaHHbl MOXKHO KOCHYTBCA 
pyrom payuyca 7, WeMKOM JlexKaliuM BHe Q. Ilycrb Auametp oOmactTH Q 
BeH D 

i Kak o6bl4uHO, CTpowM No wary A ceTouHyio OOsacTb Qn WB y3ulaX CeTKH 


OCTABJIACM CHCTeMY Pa3HOCTHbIX ypaBHeHH; NycTb OQ, —MHOXKECTBO BHYT- 


eo 
eHHUX Yy3JIOB ceTKH, a Sp— MHOXeCTBO TpaHMyHBIx y3vioB. B y3max Qp 3a- 
feHsem (1) ypapHeHusamu 


Apu = 0 ’ (2) 


| [iA y3s1I0B 43 S_, MpHMeHHM Ba cmocoOa cocTaBJIeHHA Pa3HOCTHbIX yDaB- 
(eHHH: 

a) 2aMeHOM BTOPbIX IIPOH3BOHbIX Ppa3eJIeHHbIMA Ppa3HOCTAMHM MO 3HaueHH- 
IM (YHKUMM B aHHOM y3Jie H B OMKaUIMX y3/lax, NexKallMx Ha rpaHulle 
(JM yJayieHHbIX Ha paccfosxHuu A oT JaHHoro; 

6) mMpvMeHeHHeM KBalpaTH4HOM MHTepMOJAUMU, HalpuMep, AIA YeTBepKH 
ouek 1, 2, 3, 4, mematux Ha OfHOH Mpamow, us KoTopbix: LES; 2ES, u 
MlaneHa Ha paccrosHue §h oT TouKH 1; 3, 4€2,, npuyem TouKa 3 HaxoyuT- 
A Ha paccrosHuu A or Touek 2 u 4. YpaBuenwe OydeT culepyroulee: 


A*| (uy — Quy + uw) — 2 (4 — 4) 0. 


YpaByenua, 3anucaHHble JVId MpHrpaHH4HbIX y3s10B, OOO3HaUHM TAK: 


1,(u) =0. (3) 
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Torga norpewHoctp 4 =U —wu yAoBierBopseT cHcTemMe ypaBHeHHi: 
Ann=1, 'n(m) = da (4) 
3ylecb 


2 
hy mr + > (Ux, x; (— 9,4) + Ux; x; (x + 9724) D (5 
f=] 


rye Bemuuuubl 0; 3aBHCAT OT (Xj, X2)H Yo 9e<K1 npn k= 1,2 u [Dsl <*/2.) 
Takxke JleTKO MOKHO BbIpasHTb dy Yepes BTOPHIe MpousBoAHbIe yHKuHH U.| 
Ilycth UE H (2+ p’, x, A) (*) uw mpou3sBogunie or U 4-ro nmopayka Merlot; 
OCOOeCHHOCTH JIMIb B OTACJIbHBIX TOUKAX Sg rpaHuub S, R= 1, 2,..., N.| 
O6o3HauHM Yepe3 We (p) PyHKMIO, paBHyio min(A%, p*) npw «<0 uw paB-} 
Hyio 1 npH a >0; qanee, c; OO03HaUaIOT MOJIOXKUTEJIbHbIe MOCTOAHHbIC, He) 
saBucalve oT A, a p(x, y)—paccTosHHe mMexay x H y. Torfla Henocpen-) 
CTBCHHO 43 (5) nosy4aeM, ITO i 
N 
dr | <eah? Di @a (P(x, Se), 
k=l 
rye a= p'+y7—2, 
bo | << epha, +42 (0) . 


OueHuM 7x,, i= 1, 2,—nepBble pa3femeHHBIe pasHOCTH OT MOrpellHOCTH} 
. Uycrp 


1=% + Ne, 
rye 
Ann = dy ’ ly (71) = 0; (6)) 
Ant2=9, n(n) = de, (6")) 
Yin wis |e OF pipe 
Torga | 
| Ne | <csh®o, +4 (0). (7) 


f 

B caMoM jlele, MCHA 3HaYeHHA yo Ha TpaHuue S Ha BeMUMHY MOpsAyKay 
A*},, MbI MOXeM JOOHTbCA TOrO, UTOObI H3MeHeHHAA TAKUM OOpa3soM (yHKUMAl 
Yo YROBJeETBOpAIa OJHOPOAHOH cucTeme (6’), culeqoBaTesbHO, IA 2 BepHO, 
(7), a mo3zToMy 


| Nox; |<< c,h? @,+440 (0), i — i. Ze (8) 


Tenepb OWeHHM yx,, AIA 3TOTO MOCTpOMM MaxkKOpaHTy JIA yy, OWeHHBa= 


follyio yj, BOM2H TouKH B, sexaweli Ha rpanuue S. Ilocrpoum xkpyr payuy- 
Ca fo, NPOXOAAMMA Yepe3 STY TOUKY H JIexKallMH BHe Q; nomoc nomApHoH 
CHCTeMbI KOOPAMHAT (7, ~) BO3bMeM B WeHTpe 3TOrO Kpyra. Ilycrp 


N 
F (r) = — max i Wa (p(X, Sz)). 
P k=1 


PaccMorpHM pelleHve z(r) ypaBHeHua 


Ame O aaa Ot a \ 
Sl aeHFo 


MpH yCNOBHAX Z|ror, = Z|-—7,4p = 0, fr <r<rn+D: 
tot D C 
fr re a 
z(r)=—In [in =?) \ F(t)In 22" de +) F(x)tIn= de 


To To 
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yHKHI0 
ny ear D 
ie a Fk r sea | fot 
$(r) =—InZ [in a | \ F(t)tIn 242 ae, 
Sicuo, uro O<2<4, HO B OGNacTH Q 


3 <eyh*o,40(0)(7 7) pn a=--—1, 
o<¢;h? | Inh| mp «=—l. (9) 


C Apyro# cropoun, |¢,|<cg| Anz| u |y|<z na S, cneqoBatenbuo, 
lm|<c,%. (10) 


Tlocrosuupie Cz, C; H C, B ofeHKax (9), (10) MoxkHO BHIOpaTh OOMLMMU JIA 
cex Touek B Ha rpaHuue S, a Torga 


|| <cgh?w142(0)p(x, S) npn a-~—1, 
lm |<coh®|InAlp(x, S) nppao=—l. (11) 


JA OWCHKU jx, 3AMeuaeM, YTO yx, YMOBNETBOPAeT BHYTpH OQ» ypaBue- 
uo (6) Cc mpaBoH yacTbio, pacTyweH oKoo rpaHuuet S He OnicTpee 
ota (p(x, S)), H 4TO Nx, Ha paccrosHun kA or S BenwunHa nopayKa 
A@10 (0), CeAOBaTeIbHO, H3 pe3ybTAaTOB paGoTn! (1) c yyueTom (8) caeny- 
r, 4To 


| %;| eh o.42(0) mpy a-—l, a-—2, 
Ip! <Cieh®|Inh| | upwa=—l, (12) 
Me,p| erg |Inhk| =p a—=—2; i=1, 2. 


aKHe 2Ke ON€HKH MOXKHO NOJLYYMTb B N-MepHOM culyyae. 

Tlepeiqem kK OleHKe MorpelllHocTH MeToa ceToK Ayia 3amqaun Helimana. 
3TOM CJIy4yae BHYTpH OOacTH (2 Bo3bMeM CHCTeMy KOHeUHOpa3HOCTHbIX 
PpaBHeHHH, paccMoTpeHHbIxX B (®,°), a QA MpvRrpaHHUuHbIX 3HaveHHH conps- 
CHHOH (yHKUMM cocTaBJIAeM ypaBHeHHa (3). Ecan €—norpelHoctTb B pe- 
eHUM 3aqauH Helimana, a 1— NOrpelHOCTb B peleHHH CONpsAxXeHHOH 3a]a- 
wu J\upuxdie, Ha KOTOpOe MbI HaJIOX%KMM PaCCMOTPeHHbIe BbIINe yCJIOBMA Tvlal- 
OCTH, TO 


Cu =Na tos, a — Mais as 


N 
Me |dbz|<cysh? D) wr4a(p(x, S)), i=3, 4, w Ha ocHoBaHun oueHOK (12) 
par 

oulyyaem, 4TO 


Oe} SOisOi40 (0) mpraA—l|, #—2, 
[ox,|<cigh? |InA| [np a= —1, 
\Cx,|<eiwh| Ink] npu ao =—2; i=], 2. 


Tlocrynuno 
31 III 1959 


LMTHPOBAHHAA JIMTEPATYPA 


1H.C. Baxsaasos, JAH, 114, Ne 3 (1954). 2 E. A. Boaxkos, JAH, 96, Ned 
954). %J.H. Giese, Math. and Phys., 37, 2 (1958). ‘4 JI. C. Kaa6ykosa, 
BIQHCIHT. MaTeM. COopH. 3 (1958). ®& B. WH. Jle6enes, TAH, 126, Ne 3 (1959). 
B.H. JlIe6e eB, JAH, 127, Ne 4 (1959). 7 E.A. Boa x oB, Botuncant. matem. cOopu.,], 
(1957). §H. H. Twurep, Teopua norenyuana, 1953. 
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Jloxiaayp AkayqeMuuM Hayk CCCE 
1959. Tom 128, Ne 4 


MATEMATHKA 


lo. H. JIEBHH 


OB A®®HHHbIX CBASHOCTAX, 
MPHCOEQAMHEHHbIX K KOCOCHMMETPHUECKOMY TEH30PY 


(II pedcmaeaeno axademuxom IT. C. Anexcandposoim 29 V 1959) 


1. Mb 6ynem paccMaTpuBaTb MpocTpaHcTBa adpuHHOH cBA3HOCTH (BOOOLK 
rOBOpsA, C KpyweHHeM), B KOTOPBIX CYI[eCTBYeT HeBbIPO2KeCHHbI KOCOCHMMeT| 
pHueckui TeH30p a,j ((PyHAaMeHTaJbHbIM TeH3OP), YAOBJIeETBOPAIONIMH YCJOBMH| 


Vee = UL ye rclin di: h Sloe - intomenHoe), (1) 


re TeH30p Te = a ( da; ; 04 jp ooh 

3 Oxi 

clo. Byyem o603HayaTb 3TH MpoctpaHcrBa uepes Ly; OHH MpeAcTaB.IstoT Col 

6o o6o06mleHHe mpocTpaHcTB, BBefeHHEIX B. [. Jlemmetuom Bs (+). 
Ulnksmupys (*), nomzyyum 


; U— m0O0e JeHCTBHTeIbHOe 4H 


SGjAeyp = 3(%— 1) Taye , (2] 


rae S?; =I? —I%;—Tex30p kpyyenua, oTkya cpa3y culenyet, utro y Ly 6e 
KpyyeHua mHO0 Tj = 0, T. €. TEH30P @;; 3AMKHYT, JH60 wp = |. 
Sanuiem (1) B Buge 
Sy ee oe ne 


Pp ed he Ne 
Gg anh ge ie gre apne ees a 


ax! * 


i4 
O6o3sHauad JeBy!O 4YaCTb NOJMyYeHHOTO PpaBeHCTBa Yepe3s > Vik, NOJIY4uM: 


tt te (eet gh) Se OSes | 
Dy = (i 2 aot ten)» (3| 
rye Veit = Yiki- (4 


Takum oOpa30M, Bce paccMaTpHBaeMble CBASHOCTH MOFyT ObITb 3aaHBI - 
Bue (3), THe Yxj7— NPOM3BOMbHbIe CPYHKIMH, YNOBMeTBOPAIOMHe YCOBUIO (4) 
JlerkO TpOBepHTb, 4TO Yijz MpeoOpasyroTca MO 3aKOHY 


ax? ax! axk 


Nf aia! Bye Vile T 
OxP 2x7 3—p fax? = 2x7 OxP 2x4 
“a Opa ae aa 5) a BEES ER a re aT 
ax” ax! ax! Ox’ dx! dx ax!” axax® 


] 
STOT 3aKOH peoOpas0BaHuA TpaHSHTHBeH, TaK 4TO {jj OOpasyloT TreoMel 
pHyeckHi OObeKT. 
a- ® 
MoxxHo moKasaTb, ¥To MpoctpaucTBa Lf (u"+- 0), mozo6xHo CBOeMY 4acT 
HOMY CJly¥alo — npoctpancTBam Li 6e3 Kpyyenua, paccmMoTpeHHEIM Jlemmet 
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IHOM, SKBMAPPHHHI (T. e€. OONafaioT cBolicTBOoM R;;,z* = 0) Torfa H TOKO 
orga, Kora 


epee ay (5) 


qe b; = /,a!*T jj, HW O6NaaloT KOBapHaHTHO MOCTOAHHBIM CHMMVJIeKTHYeCKHM 
oa 1 
o6bemom Va det|iuz||, rae a=det|la,;||, torma u Tomko Torga, Korma 


2. ‘Tas JasbHehiwero Ham moTpe6yetca: 

Teopema 1. HeéolpoocdenHoltt KoCOciMmempuuecKUul MeH30P Ajj ABAA- 
jemca KOH@OPMHO SaMKHYMbLM (M. e. npuBodumMcA 6 HeKOMOPO cucmeme 
xoopOuHam K BUOY e°C;j, 20e Ci; — KOHCMAaHMbL) Mozda U MOAbKO mozda, Koe- 
hoa Vi;=—0 u 


2 
ijk = s— Deeg « (6) 


HeoOxOHMOCTb MpoBepseTca HeMOcpeACTBEHHO. 
ToctTaTOuWwHOCTh. ITlyetp (6) u (5) HMeIOT Me€CTO; PaCCMOTPHM KaKOH- 


| 160 TeHSOp, Be ee Soiniy diy == @% ‘aif; TOP aR. Kak JIerKO Jcge 


2— 


6 
UloxcraBaad 3TH BbIpaxkeHuaA B (5) Hu fo nomyuum cHoBa V;;=0, Tijr = 
7 . 
b= se bean TaKHM OOpa3oM, cooTHoueHHA {(5) H (6) BMecTe C JlaHHbIM 
'TEH3OPOM HMCIOT MECTO JIA Kaxkoro, emy KoHdopmuoro. IlocKovbKy, B CH- 
6 v 

y (5), 6; —rpayueHT, TO Mbl MOXKeM NMOJOKHTh te = ee Ue: Torga by = 0 
] v 

iH, CJI@QOBaTeJIbHO, T jz = 0, oTKya CyleayeT, 4TO a,j KOHC*POPMHO 3aMKHYTHIM. 
SameTuM, 4TO npH n>4 (5) caegyet u3 (6). LelictBuTenbHo, moycta- 
OT se — Tint, Trt 


BHB 7 jj, HW3 (6) B serkO MpoBepsxemoe TOxKecTBO 


=0, nonyyHM ager + AxeVij7) = 0. CaepteiBanue. c a pact 


lin —4) Viz + AV je, = 0; T. e. npn n> 4 


Veg = ——5 Opt, (7) 


+e. n 
Arye v = aiV,;. Cpepteipaa (7) c a*, nonyyuM v= — -——50, orkyqa v= 0 


NU, CeqopaTebHO, Vp; = 0. 
n 
3. IIpuMeHuM 93TOT pe3yJIbTaT K H3yueHHIO MosyCcHMMeTpuueckux Ly, T. e. 
(‘TaKUX, Y KOTOPbIX 


Si = /281191- (8) 


| Teopema 2. Ecau y noaycummempuueckoeo Ly (n>2) w= 1 uau 
16;=0, mo amo npocmpaxcmeo 6e3 Kpyuenua. IT pu weet, n>4 dyxHOamen- 
| maneneui mensop noaycummempuueckozo Ly, Kon@opmHo samMKAY Molt. 

TleiictButesbHo, cBepTbipad (8) C a, Wukaupya no i, j,k, monyaum, 
YUMTbIBaA (2), 


QUEjFr) = 3 (u— 1) Tije. (9) 
Creptpipan (9) c a/, nomyuuM 
6 
ge = 5 (1) be. (10) 


Takum o6pa3om, npw p= 1 unu by =0 umeem qx =O H, CJleOBaTebHC 
Si, = 0; npu u=_1 us (9) n (10) umeem (6), a Takxe, npu n> 4, uM (5) 
OTKyfla cyleqyeT BTOpoe yTBepxKAeHHe TeOPeMbl. | 


n ; 
Tlokaxxem Tenepb, TO Jaa nomycumMetpw4unoctu Ly, (n > 2) HeOOxO,MMBL 
MH JOCTaTOUHbIM YCJIOBHeM CJIYKHT CMpaBeJJIMBOCTb PpaBeHCTB 


t 
| 
y 


3 Kya) i 

(Vy — ti) — 3 — 1) (3 au te = 0, ay 

JlelictBuTembHO, ecm Li mnomycummMeTpuyeckoe, To u3 (8), (10) u (2) 

mouwlyuaeM: 
as ys OA p¢ y Tas; 4 _ 3(4 = 


CBepTbIBad C Qj, H yuuTbIBad (6), momyunM (11). 
O6parHo, ecu BblNomHeHo (11), TO, WHKIMpysx ero, nomyuum (6), H Mo} 
TOMY 


2 ra 0a,, ap; f 
Sty = OE ate (Set) + gator — t= 


et ie es yw: ( Oe, all af ee se 
ars an (Se Trae +a 5 pes A:jDp + = =75, 81704, 


T. €. MPOCTPaHCTBO IIOJIYCHMMeCTPHUeCKOe. 


Teopema 3. Bcaxoe noaycummempuuecxoe Li (n> 4, wel) moocer 
6olmb 3a0aHO 6 HeKOMoOpoli cucmeme KOOpOUHaM 6 Bude Ay; = e°C;j, Ciz — NO: 
CMOAHHOLE; ijk — NPOUSCOABHLLE, CUMMempu4Hole No Atobolk nape uUHOeKCOB.  ) 

J\eicTBUTeJIbHO, y2Ke MOKa3aHO, ITO a,j; MOMYCHMMeTpPHYeCKOrO MpocTpaH: 
CTBa KOH@OPMHO 3aMKHYT; CJle€AOBaTeJIbHO, B HEKOTOPOH CHCTeMe KOOpIMHAal 
Qi = e°C;;; NOACTABAA 9TO BbLIpaxeHve B (11), NOomyaMM: Yiyz— Yuzj = O. 

SameTuM, 4TO B CIyyae N= 4 CyHAaMeHTaJIbHbIM TeH30p NoJycHMMeTpH 
YeCKOFO IIpOCcTpaHCTBa MOxKeT ObITb BbIOPaH MPOH3BOJIbHO. 


4. OOpaTumca Tenepb kK paccmotpeHuio Lo, T. €. TAKMX MpocTpaHcts atp+ 


(PHHHOH CBA3HOCTH, KOTOPbIe JONyCcKalOT KOBaPHaHTHO NOCTOAHHbI KOCOChM 
MeTpHyeCKHH TeH30p. OGbekT cBxA3HOCTH (3) NPHHHMaeT BUT 


— 4 ap; 
WF, = = aFP ( e + nit) Npji = Nipi- 


KopapHvauTHbI TeH30Pp KPHBH3HbI HMeeT BUT 
; 


1 


Ong, On 
Bij, kt = A1pRij, eR? = “ ( pli ONeay 


ov Wesel! 7 rere ae 


ax! ax! 


OuepuaHo, By, 21 = Bij, ig HW, CAeMOBaTeMbHO, R;;, p* = a*'By;, py = 0, T. ee 
Bce Lo akBMaddbunHo cpa3snoctu. Vrax: 

Teopema 4. Bcakoe npocmpaxcmeo addbunnoti ceasnocmu, OonycKatowee 
KOBAPUAHMHO NOCMOAKHELL KOCOCUMMeMpu4ecKut Mens0p, ABAReMCA NpocmpaH- 
cmeom aKkeuadqdunnott ceasHocmt. 

5. Kak H3BecTHO, m06ad Myl0cKad CBA3HOCTb C Kpy4eHHeM MOxXKeT ObITb 
3ajlaHa B BHJe 
, OIng,; 


Ox! 


iy ij == Oy (He CyMMupoBatp!), (13) 


re ~; — MPOW3BONbHbIe (PyHKILMH, HH OHA W3 KOTOPbIX He PaBHa HyvUO. 
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HerpyHo npoBepuTb, 4TO BCAKH KOBapHaHTHbIli TeH3Op Pi,i,...4, +KOBa- 
aHTHO MOCTOAHHBIM B CBASHOCTH (13), uMeeT BHA PH i= Cita... ip Pls Pise + » Pip 
se  CyYMMupoBaTb!), rye Ci,(....2, — MOCTOAHHbIE; HM OOpaTHO,. KarK)bili TeH- 
gpp Takoro BHJla KOBapHaHTHO MOCTOAHEH B CBA3HOCTH (13). 

B wacTHOCTH, Aa Kax Ol nviockok adpuHHoi cBAsHOCTH Cc KpyyeHueM cyule- 
MBYIOT HCBbIPOXKeCHHbIC KOCOCHMMETPHYECKHE TeH3OPbI A;; TAKHE, YTO Yea; = 0; 
CHHO, Qij = CijPipj, TE C77 — MPOM3BOJIbHbIC KOCOCHMMeTpHyeCcKHe KOHCTAaH- 
, [Cz |= 0. CreqopatenbHo, BcaAKOe MylocKoe mpocTpaHcTBo adpuHHoli cBA3- 


OCTH ABJIAeTCA MpocTpanctBom Lo. 3ameTuM, uTO Kaxoe muocKoe 1? 
do 09, 

oxwkeT ObITh 3aaHoO B BHC: Ay = CzjP.j, Nye = Cy (ety =| a TORT 

: x x 


= 


a 


7 IpHHAMatoT dopmy (13). 

6. CnpapeyiuBo H oOpaTHoe, a HMeHHO: 

Teopema 5. K aw6omy neeoipoxcdeHHOmy KOCOCUMMempuuecKOMYy meH- 
Wppy a; moscem Oolme npucoedunena naockan ceasHocmb Ly (m. e. natidemca 
akan nAocKaA agbuxnnaAn ceAsHOCMb, 6 KOMOPOli 3AOAHHbI a;j KO6AapUAaNMHO 
OCINOAHEH). 

V3 (12) cnegqyeT, uTO Taka CBA3HOCTb CylecTByeT Tora HM TOMbKO Tor- 
la, KOra CHCTeMa ypaBHeHHit 


refs (14) 


a 

Hine Feo, 27 = 2pq (VHT, —THI), Ti = + ate (es +- nt) » MonyckaeT pe- 
MICHHE Yeri, MPHYCM Yori = Niki- 

C nMomolbiIo TeopHH MOHOMoB )KaHe (*) MOXKHO JoOKa3aTb, YTO CuCTeMa 
aes = F,;; (x, y) (i, j= 1,...,n; « mpoOeraeT m060e MHOXKeCTBO HHJeK- 
OB) MoMycKaeT pellieHHe Yaz, eCH cucTeMa OF giz; /Ox*) = 0 (uMeeTCH B BULY 
HomHas Mpov3BoqHad mo x*) sBsAeTCA areOpavyecKHM CJIeCTBHeM HCXOI- 
yo cuctembl. Ho guia cuctempl (14), Kak MO%KHO NOCuNTAaTb, HMeeT MeCTO 
at (7 /Ox™= 0 B CHy ypaBHeHHl (14), u, cuefoBaTebHO, OHA HHTerpu- 
yeMa, KaKOB Obl HH Obll TeH30P Qj; 

TakuM oOpa30m, Qwia smoOoro ay HalifyTca Takne je, YTO By, eg, = 0, 
.@. COOTBeTCTBYIONad CBA3HOCTh Lo GygeT muocKoH. Ecau bl Tenepb mog- 
OJAWYM MpeoOpas0BaHHeM KOOPAHHAaT MpHBeZeM 9TY MVJIOCKYIO CBA3HOCTb 
Buy (13), To a;; 6yqeT No-mpexkHeMy KOBapHaHTHO MOCTOAHEH H, CJleqoBa- 
ATeJIbHO, MPHMeT BU az = Cp; UtaK, NoKa3ana: 

Teopema 6. Jli6oli HeeoipoocdeHHolli KOCOcCUMMeMpUHeCKULL MeHBZ0P Ajj 
oocem Oolmb npueedeH K BUudYy az = Cijipj, 20€ Czz — KOCOCUMMeMpu4ecKUe 
oncmanmol. 


MockoscKuh ropofckoli MeqarorHuecKHi MHCTHTYT Tlocrynnsio 
uM. B. II. Iloremkuna 29 V 1959 


IMTHPOBAHHASA JIUNTEPATYPA 


1B.r. Jiemaeiiu, JAH, 115, Ne4 (1957), *C. 1. ®u uu kos, :Meroy BHeLIHHX 
opm Kaptaua, 1948. 
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Jloxnane Axkafwemun nwayx CCCP 
1959, Tom 128, Ni 4 


MATEMATHI 


B. f. JIEMJIEHH 


OBOBLIEHHE HHBAPHAHTHOrO AH®EPEHILMPOBAHHA 
B APOBHO-JIMHEMHOM FPYNNE HW PACIIENJIEHHE OBbEKTA 
A®®WHHOHM CBA3HOCTH 


(I]pedcmaezexo axademuxom IT. C. Aanexcaxdposim 1 VI 1959) 


VinpapnantTuoe mudbepexiiupoBanue B rpynme ApoOHO-MHeHHBIX mpeo6p 
30BaHHH 
k—l 


Eglo dp __ tyl2...¢p Uylo...dp wi | 
ON heel) =F dni ii; te "VWilesechj E ay 1) N dina + 


14 alp..-if 0 In a i Aes PP ecke: 0 In a tp he: 
ah (+1) Visie--d] Ox® AX! oe wech (n+ 1) a ext dx | 
{ iafpeedp O INA ate 1 igin...tp ON Mae ( 


> (=P Da shee Beh (a1) hie oil 


» » f1bg...8, J 

(re @—OCHOBHOM OTHOCHTeJIbHbIi CKaap Beca 1; BemHUMHDI Tye ny} 
JIPOOHO-JIMHeEHHBIX MpeoOpasoBaHHAX H3MCHAIOTCA MO 3aKOHY OTHOCHTEJIbHO| 
Teu3opa Beca N, k& pa3 KoHTpaBapHaHTHoro u / pas KOBapHaHTHOrO) MOXK' 
6bITb MpOH3BeeHO M0 OObIYHBIM MpaBHJIaM MOCTPOeHHA KOBapHaHTHOTO JMi) 
cbepenunasa 
Labeler duiadts bint pa cerg he Quntp fr 728 Nae ers B 
bn a ae + Na i yapdx” + ny tad +... — ae tyede, 
c TOM JMU pasHulleli, YTO BMecTO OObeKTa adpuHHo cBasHocTu I, Tene}! 
HCMOJIb38yeTCA OObEKT | 


a pdina 4 
1 


4 polna J 
Tie = (ty ae + ty ( 


ax! 


) 


IIpH BCAKOM HeBbIPOKTeCHHOM HW JlocTaTOUHOe YHCJIO pas Audpepenuupyy 
MOM MpeoOpa3s0BaHHH KOOPAHHAaT KOMMOHeHTEI Y%, sTorO OObeKTa mpeodp) 


3Y!IOTCA TPaH3SHTUBHbIM 3aKOHOM mpeoOpa30BaHHa 


on Sider | 
Sars et || —— ‘ ’ 

ox" a 1 SP Ox" ax?” ax! ax aS 
Oe (a1) * ax!” ax? axl” axk Tie 


( 


KOTOPbIi Mp APOOHO-MHeHHEIX NpeoOpasoBaHHAX, B CHJIY MpHBeAeHHON ci) 
CTeMbI AudepeHuMaIbHbIX yPaBHeHHH MpoOHO-mMHelHOM rpynnl 


0 In det 


1 


a Fa p 
Whe = Geet 8 


20 om aorstd Ox? In det Ox" / 0x7 Ih 1 x? Alndet || Ax” / Ox" ly | 
ax! ax® (n+ 1) ax” ax®’ (n+ 1) ox’ axl" vo | 


cOBMaaeT C 3AKOHOM Mp206pa30BaHHA adbpHHHOH CBASHOCTH. f 

Takum o6pa30M, Mp pacCMOTpeHHU JlOKasIbHO-NpOeKTHBHBIX MHOPOOOpi) 
3H, T. €. MHOrooOpa3sHit, oMmpesesAeMbIX HEBbIPOKCHHBIMH J{pOOHO-JIHHeEHHbIN | 
MpeoOpasoBaHHAMH JIOKa/IbHBIX KOOPAHHATHbIX CHCTeM, eCTeCTBeHHO Mol) 
JIACTCA BOSMOXKHOCTh 3aaBaTb OObEKT acbpHHHOH CBA3HOCTH B Buse (3), Mo.) 
HOCTBIO OMPefleJIH€MOM OJHHM JIMUIb OTHOCHTCIbHBIM CKaJIAPOM a eMHHUHOT! 
Beca. 
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/Onpeqenenue. CuMMeTPHU4HEIM CBASYIOMLUM OObEKTOM Ha- 


BaeTCA TEOMETPHYeCKHH OObEKT, KOMIOHEHTHI KOTOporo Gi, = Gk; mpeob- 
YIOTCA MPH BCAKOM HeBbIPOXKMeHHOM M MoOcTaTOUHOe YNCO pas Audpdepex- 
pyeMoM lipeoOpasoBaHHu MO TpaH3HTHBHOMYy 3aKoHy: 


Gea! ( dPxP 1 ax? Alndet || ax" / ax” || 
; axlax® = (n+ 1) axl’ ax?’ 


he ipetlen oe ee ax?” ax! ax® GP 6 
(a+ 1) axk’ ax! axP | axP axl” ak i -) 


Iloxaxem, 4TO OObeKT Gj, urpaeT MQ OTHUMIeHYIO K HHBapvaHTHOMy ud- 
eHUMpoBanuto (1) B ZpoOuo-sMHeHHOH rpyume Ty »%xe powlb, YTO HU OOBEKT 
(PHHHOM CBASHOCTH MO OTHOWeHHIO K OObIYHOMy AudbepenuMpoBaHHto, 
B camo flee, CKulaqblpad mowleHHO paBeHcTBa (4) u (6), momyyaem 


! 


Fy 


pr Ne xP” @2xP Ox?’ ax! ax* p p 
Gre + Ure = oe oF aa® + uP axl” axk (Git + Vik) 1) 
fe. 
p p 
Ge Pin = Tie, (8) 


}C@OBaTeJIbHO, KOBapMaHTHbIli Audpdepenuuas Dat, ompeeseHHBIt B ad 


Maigool) a Neilac ty...igpre- ic} 
naa ei 


1+s. 


tai hGagdx® +... FG pdx? (9) 


eee 


Z1...2p 


On onpeyesaroTtca copmyviamu (2) uuu (1). 

}| Ovesugquo, um oOpaTHo, 3aqaHue OObeKtTa adiunHol cpa3sHoctu Tf, u_ oc- 
HBHOrO OTHOCHTeJIbHOrO CKaJIApa onpegesmaeT, B cuy (3) u (8), cuMMeTpH4- 
aii CBASYIOMLHM OObeKT G)p. 

Takum o6pa3om, o6bextT acuHHoh cpasnoctu T% oxKaspiBaerca pacuen- 
HHBIM Ha [Ba OObEKTA, OAMH H3 KOTOPbIX Y/, BBOAMT MHBaPMaHTHOe AnO- 
|PeHLMpoBaHHe B rpynne ApoOHo-MHeHHbIX mpeoOpasoBaHHH HM MOMHOCTHIO 
|pememaeTcA 3aaHveM OCHOBHOFO OTHOCHTeIbHOTO CKaJiipa a, a BTOpoli 
" Ha3BaHHbIii BbIIe CHMMCTPU4HbIM CBASYIONIMM OObEKTOM, JONOJIHAeT Mep- 
in 20 OObeKTa acb*PHHHOM CBASHOCTH. 

Tlanee, ecu B KaKoli-mm60 CHCTeMe KOOPNMHAT BCe KOMNOHEHTbI CHMMEeT- 
MUHOrO CBA3yIOlero OOpeKTa Giz =0, TO npeocOpas0BaHHA, NepeBoxaline 
cB Oe 0, B cusmy cooTHOmeHHH (6), yoBIeTBOPAIOT ypaBHeHHsM (5), H, 
CMOBaTeJIbHO, ABJIAIOTCH J\pOOHO-MHeMHbIMA NpeocOpasoBaHHAMH. 

B saxmouenHe 3aMeTHM elle, UTO CBePTbIBAHHe KOMIOHEHT CHMMeTPHYHOrO 
A3yrollero OObEKTA MPHBOAMT K BeKTOPy 


G, = Grr (10) 


: 
1 


BASYIONLMH BEKTOpP), OOpallleHHe B HYyJIb KOTOPOrO AaeT HeOOXoANMOe HU Jo- 
jaTouHOe yCsIOBHe COBMa\eHHA MHBapuaHTHOrO uddepexuMpoBawuA OTHOCH- 
[IbHBIX CKaJIApoB B rpyrie J{pOOHO-JIMHEHHBIX MpeoOpas0BaHHi C KOBapHaHT- 
IM JudcbepeHitupoBaHveM HX B CoOTBeTCTBYIOIIeH apPuHHOM CBASHOCTH. 


Mockosckuli ropoycKoli meqaroruuecKWli HHCTHTYT Iloctynuso 
um. B. II. Iloremkuya 29 V 1959 


oe 
Baxas 21214 673 


Jloxaagm Arkangemun uayx CCCP 
1959. Tom 128, Ni 4 


MATEMATHA 


P. fr. MAMEJIOB 


O NOPAAKE NPMBJIMDKEHUA ®YHKUWAM JIMHEAHbIMM 
NOJIOKUTEJIbBHbIMH OMEPATOPAMH 


(ITpedcmaeaeno axademuxom C. JI. Cobonesuim 27 V 1959) 


Ilyctb W,(f; x) — MocdeqoBaTesIbHOCTh JIMHeHHBIX MOJIOKUTCIIbHbIX él 
paTOpoB, 3aaHHbIX Ha HekoTOpoM mpoctpanctTBe E dyukunl f(x). Tonox 
An(f; x) =Walfs; x) —f(*) aaa Kaxnon bynkuan f(x)€ EL. VspectHo, % 
NopAoK mpHOiMKeHuA CPyHKUWH HeKOTOPbIMA KOHKPeTHBIMK JIMHEHHbIMH MOJ} 
XKUTCJIBHDIMH ONepaTOpaMH JOBOJbHO XOpOlIO M3y4eH PxAOM aBTOpoB (Ci) 
Hampumep, (+ 1°)). TI. Il. Koposxun (3,4°) uccseqoBa MopsAoK MaJIOCTH 1 
uuu A, (f; x) B culyuae, Kora 3Ha4ueHHe JIMHEMHOrO MOMOKUTEbHOFO OI 
patropa Wn(f; x) Aaa mo6o% HempeppiBHoH Ha [—1,1] cbyHkunu ecTb aml 
OpavyecKHi HIM TPHrOHOMeTpHuecKHH NOMHOM MOpsAyKa He Ble nN. B ST 
3aMeTKe NOKa3blBaeTCA, YTO NOpAZOK mpuOsMxKeHHA PyHKUHH JIOOLIMH JIMHE 
HbIMH MOJIOXKUTeIbHBIMH ONepaTOpaMH MOKHO OMeHHTb CBepXy NocpecTB 
MO]yJIA HempepbIBHOCTH 9THX dbyHkunH. Mbt mpeynosmaraeM, 4TO Bce paccn 
TpHBaeMble B 3TOH 3aMeTKE JIMHCHHbIC MOJIOXKUTeJbHbIC ONepaTOpbl VOB 
BopsioT yculoBuio W,(1; x)= 1. | 

I. Ilyeth Wy (f; x) — nocaeNoBaTebHOCTb JHOObIX JIMHEHHbIX MOJIOXKHTE.| 
HbIX OMepaTOpoB, 3aaHHbIX Ha TpoctpauctBe C [a, b]. Bpezem o6o3HayeH 


hy, = max W,(|¢—x]|; x). 
axx<b 


Teopema 1. {na awbouk gdynkyuu f(x) EC [a, 6] cnpaeedaueo nepae 
cméo 


| An(fs *)|< 20 (hn) 


Ha ecem ompesKe [a, b], ede w(d)— modyrv Henpepoienocmu f (x). 
CneactBue |. Ecau aaa nocneqopatTembHocTH JIMHeHHEIX NOMOKUTE) 

HbIX OnepaTopow W,(f; x) umeroT Mecto ycnosus: 1) W,(t; x) =x + on() 

2) Wn(t®; x) =x? + bn(x), TO Ha orpesKe [a,b] cnpaBeynuBo HepaBeHc? 


| Mn (fs 2) |< 20 (Un) 
Ana mo6ok dyukunn f (x) EC [a, b], rae 


a = max V| bn (x) — 2xe@p (x) |. 


axgx<b 


Orcioja culenyer 

Caeactawe 2. Ee W(x) =x" (k = 1, 2) npn Bcex x us [a 
TO Wa(f; xX) =f (x) ana Kaxgot hynKunu f(x) €C [a, d}. 

meacTBue 3. Ecam %,—0 mpu n->co (nanpumep, W,(t*; x) 

—> x* (k= 0, 1,2) paBHomepno wa orpeske [a, b]), TO nocmeqoBaTembHO 
Wn(f; x) paBHoMepHo cxogutca K f(x) @C{a, 6] na oTpesKe [a, b]. 

CnenctBuad 2 u 3 cbaxTuuecku comepxatca B ctatbe I]. IT. Koposkuua 

M3 Teopempi 1 caexyior coorBercTBYIOUIMe OLeHKY JIA An(f; #) B cayM 
Korya dynkuua f(x) ykoBneTBopset ycnosutio Jlumumua, unu sxe Kora f 
HMeeT MPOUSBOAHbIe BCex MopaKoB No r (r > 0) uw mocneaHaa mponsBomt 
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so. 


iMoBeTBOpseT ycuoBniO Jinnumua. B uactHocTH, cmpaBequBa culexyroujas 


Teopema 2. Ecau gynxyua f(x) ydoeremeopaem ycaoeuio JTunuuya 
| F(t) —F(x)|<M|t—x|, 

yo npu ecex x us [a, b] cnpaeedaueo Hepaeencmeo 

| | An (fs %) |< Man. 


II. Ilyets Lp(—u, u) (p > 1)—npocrpanctBo dyuKuni f(x), nmepHonn- 
WeCKHX C MepHOJOM 2u HM MHTerpHpyeMbIxX B p-H cTreneHu. Torya Wun KaxKou 
Bpynxunn f(x)e€L,(—u, u) umeem 


IF (*) te = \ | f (x) Pdx}v <o, 


Ilyctp Kn (t) > 0— nepnonuueckan c nepvHoyom 2u dynkuua. Onpezerum 
Lp(—u, u) NocueqOBaTebHOCTh JIMHeEMHbIX OMepaTOpoB 


Walfi x)= [HO Katee, («) 
f 4 \ 
Aine Kn(t)€L,(—4, u) (+ cr 
}| Cchopmyzupopanupie BbIe TeopeMbl CnpaBeMBbI H Jia JIMHelHbIX ome- 
geaTopoB (*) B L,(—u, uv) (p>1). . 
j| Teopema 3. o Mobott mynkyuu f(x)@Lp(—u, u) cnpaeedaueo ne- 
aeercmé6o 
| An (Fs %) Ip K 2@p (An), 


Hide Wp (6) — 0606WweHAblil mMOOYA’ Henpepolenocmu GyHKYUU, 


Uu 


wp (8) = sup IIf(xth)—F(x) dn= Jt] Ka(aae. 
| hi<d 7) 


Wal ) = \ FO) Kn(t—x)dx, 

Woe K,(t)>>O uu Kn(t)@L, (—oo, 00), 3afaHHbIX Ha MpocTpaHcTBe 
p(— 0, 00) (p> 1) hyHKunt f(x), ompeyqeneHHbIxX HM MHTerpHpyeMbIxX B p-it 
ITeneHH Ha (— 00, 00). 

Teopema 4. J[na abot dynkyuu f(x) € Ly (— 0, 0) cnpaeedaueo He- 
paeeHcmeo 


| An (f; Xx) \lb< 2Wp (me) 


(ee) 


de w,(d)— modyro Henpepolenocmu f(x) @ Lp(— oo, ©) Upn = \ jt | K,(t)dt. 
B uactHom csyuae, Korya W,(f; x) ecTb onepatop c saZpom Tuna Pei- 
epa, Teopema 4 nosyuena Jit Jlyn-y (°). 

Ill. Tlonyuennbie pe3ybTaTbI JIerKO pacnpocTpaHAWWTCA Ha MpocTpaHCcTBO 
KDYHKUMM HECKOMbKUX TNepeMeHHbIX. CiPOpMy/MpyeM COOTBeTCTBYIOUIMe PesyJIb- 
Tatbl Jia cbyHKIMM CT AByxX MepeMeHHBIX B MpocTpaucrBe C (cs) dyHKunit 
f(x, y), HenpepbIBHEIX Ha (¢). 

| «Ilyctb Wy (f; x, yY) — NocMe LOBaTeIbHOCTb JIMHEHHBIX MOJIOXKUTEJbHbIX OFe- 
baTopoB, 3aaHHbIxX Ha C(c). 
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Teopema 5. Jlua awboti dynxyuu f(x, y)€C(s) Ha (9) cnpaeedaue 
Hepasencmeo 
|An(fs x, y)|<2@ (An), 
20e 
(8) = sup | F(Ms) —f (Ma) |, 


e ly 2S 
hn = max W, (V (E— x)? + (n—y)*; x, y). 
(s) 


U3 teopempr 5 cuemyet Teopema B. HM. Bowkopza (°). 
Teopema 6. Ecau 


FE NP, WIS Mi|E—x| + Me|q—y], 
mo Ha (sc) umeem 
[An(fs % WIS Mid, + MX, 


2de kh, = max W,(/E—x|; x, y), ¥, cee Wily —y|; x, y). 
(9) S 


OctasbHbIe TeOpeMbl CCPOPMYUPyIOTCA aHaJOrH4HO. 

TlomyueHHble pe3yJIbTaTbl IPHMeCHHM K HeKOTOPbIM ;KOHKPeTHbIM JIMHeHHbI 
onepaTopam. 

1. IlyctTb 


Balin pa f (tein) Pasar) 


o6o6menHbIM MHorowlen C. H. Bepnuirelina aaa byuKuunu f (x), nocTpoeHHBt 
A. O. Teapcbounom ((*), ctp. 111). 
Teopema 7 (A. O. Tenpdoug). Cnpasedrueo nepaeercmeo 


[Bn (fs *) — F(x) |< 2 (kn) < 20 (V ‘1n) ( x] 
Ona abot dynkyuu f(x)EC([0, 1], ede 
ha <V%n = max VB, [(f— x) x]. 
0<*<1 
Y A. O. Teapdouza sMecto (**) momzyseHo HepaBeHcTBo 


| Bn (fs x) —F()| <2(1 + —)o(Vin). 


M3 HepapencTBa (**) momyuaeTca caeqyronlee HepaBeHCTBO JIA OGBIKHC 
BeHHEIX MHorowleHoB C. H. Bepnuiteltiva (reopema Ilonosuyuy (7)): 


|Ba (f: *)—F()| S20 (a). 


2. Hycte Vy (f; *)—cuuryaspHeit warerpan Baanane-Ilyccena yas by Hk} 
un f (x) € Con ((°), erp. 257). | 

Teopema 8 (UH. II. Harancon). Ecau f(x)—@ynxyun kaacca Con C ma 
Oynem HenpepoleHocmu wid), mo npu ecex x 


VA ee <40t =| 


n 
Takum o6pasoM, MpHMeHaAA JOKa3aHHBIe TeopeMbI K KOHKPeTHBIM JIMHCHHbI 


onepaTopam (Periepa, J[xeKcona um Ap.), MOX%KHO NOJYUMTh MHOrHe H3BeCTHBI 
pesy JIbTaTHI. ; 


Viuctutyt u3uKu uw MaTemaTHKH Iloeryniso 
Akajlemuu Hayk A3ep6CCP 23 V 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1Y.Tl. Hatrancoun, WAH, 73, Ne 2 (1950) meee= Viet Hatancon, His: 
No 3 (1952). $11. 1. Koposxun, JAH, 114, Ne 6 (1957). 411. TL. Ko see cae 
JAH, 30, Ne 6 (1953). 5 Jlio Jlyu-y, PK martem., No 10, pep. Ne 7809 (1957 
PAGE INE Mel ei eset oor KoHCTpYKTHBHad Teopus pyHKUHii, M.—JI., 1949. 7 H.H. A x wi 
3 ep, JlexuHM no Teopuu annpokcumayun, M.—JI., 1947. 8 A.O. Te Ibpdoug7, Ucuuen 
HHe€ KOHCYHBIX pasHocteli, M.—JI., 1952. ® B. YW. Boa Ko B, JAH, 115, Ne 1 (1957 
OT]. 1]. Koposxkun, Yen. marten. Hayk, 138, B. 6 (84) (1958). 
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ornann Arkagemunu unayrx CCCP 
1959. Tom 128, Ne 4 


MATEMATHKA 
Ml. MHJIMKA 


rPAHHYHBIE ®YHKILMM KJIACCOB HY? "0) 


Lee Dy 


(ITpedcmaezexo axademurom H. M. Buxoepadoseim 11 VI 1959) 


B 9TOH 3aMeTKe CTPOATCA MpHMepbl TpaHwuHbIx dyHKUMH KzaCcOB 


ie” H WoKa3biBaeTca, uTO Teopema C. M, HuxospcKoro 0 BOxKeHUU BTUX 
BP 


WaccOB ABJIAeTCA TOUHOH, HE WONycKalolleH ymuyuwenna. 

Kuaccbt (byHKWuH MHOrHx MepeMeHHBIX Hoe (77; >01<picwo,i= 
1,...,m) mogpoOno usyyanucb C. M. HuKosbcxum (8). Onn npezcrapnsawt 
60H OOOOWIeHHA COOTBETCTBYIOWWMX KJIaCCOB, PpaCCMOTPeHHbIX B paOoTax 
|. H. Bepumretua (3,4), A. Surmyuga (5), H. VW. Axuesepa (2) & 
. M. Hukoupcxoro (°%, *). 


Kaacc @yHKUMA MHOrHX NepeMeHHBIX Hi eon (G, M), 3aqaBaeMbIi, Boo6- 
ee 


fe TOBOpA, pasJMYHBIMH uncamu 7; >O0 u p;, roe 1<p;< oo, ompeyenser- 
sl Kak TepeceyeHve KIaccoB Hs _(G, M) pthc me 148), 


Kaaccs! dyHkuyi Hy. Ob suena B paOotax C. M. Huxoupcxoro (°,’). 


lycrh r > 0, r=r-+a, rae r—uenoe u 0 < a<1. Oyuxuua f(P), ompe- 
jeseHHanA Ha G, NpuwaMNeKUT K Kacy Hee c)(M), ecuM ona ¥ ee 4aCTHBIe 


\POuSBOAHbIe MO NOpsqKa 7 MHTerpupyempl B p-i crenenu Ha G, a uacTHasA 
i pousBOHAaA ae YMOBJIETBOPAET HEPaBeHCTBY 


ND KP +h)—f2 (Plleyoy < MAI’, ecm O<a <1, 
| HepaBeHcTBy 


WP? PAN—2P PARP (PA coy SMI, com a= 1, 
Wit BCeX OOsacteli G’ CG uw BeKTOpoB A, HanpaBseHHBIX MapavieJbHO OCH 


|; TakKuX, uTO BeKTOppI--A cyBurator G’ B npemenax G. Econ G=Rpy, To 
| 3TOM per cHay MOXKHO cuuTaTh G’ = R,. B 3TOM CJTyuae WIA KpaTKOCTH 


Honaraem Hp;,(a) = Hpx;- 

Tpanuunon cbyHKunel kmacca Hee fa" (My, ..., Mn) MbIl Ha3blBaeM BCAKY10 
rena 

pyYHKUMIO [ (%1,...,%n), MpHHalexalllyio K 9TOMY Kslaccy, HO HH MpH KaKUXx 


Tyo 
KOHcTraHTax MM; ne Mmpuuaysexkallyio kK kuslaccy jee ), rye 


> Cte): r —frr 0. 
ke 


[panuunble PYHKUHH NpHBJeKIM Hallie BHHMaHHe B CBA38H C_ pellleHHeM 
JIekyrouleh 3afauv: BO3MOKHO HWJIM H€BO3MOXKHO YJIYYWATb TeOpeMy ByIO2«Ke- 
iva C. M. Huxompcxoro (8), Koropaa yTBepKaer: 
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I. [Tycmb Oasx paccmampusaemolx Hue 4UCEA BbINOANAIOMCA HEepasencrn 
r:>0, 1<p;<p<co:n,m—namypaaonole wucaa, 0an Komopelx 1 <M<G 


rn 
p= >0 (= 1,2,....7), ( 
Z 
20e 
1 4 
iS Sa n 
] =. 5} P \P ea x 4, oe 
1G P aa fe 
x= Se he ’ ( 
4 4 
mer ee iu it 
as > ame be eer 
ay P iy 
t=m-+1 l=m+1 
i 1 
n Dee as 
— ——— S! a 1 Y ee y fh ‘ 
x; ] >) Fi (i ees ) ( 
t=1 
ITycmb, Oaaee, onpedenennas 6 n-mepHom npocmpancmee yHKyun f (x1, . . «,% 
npunadnencum KAQCCY ies a (M). Toeda npu arobolx uKcupoedi 
HOLX (Xm4iy--- Xn) Pynkyua f Kak MyNKyUuA OM X,...,%m Npunadsedcu, 


kaaccy H'°’'m (M), ITpu amom eoinoansaemca nepasencm3o 


p 
Flom + M <C (min fll + M), 


1<ign 


20e KoXCmanma C Hesaeucuma om pAOOM CmosiWeecO MHOOCUMeAA. 
Il. Ecau @oinoanenol Hepaeencmeéa 


n 


if 


{ys 
fay POTE 


Po Means nO eNO ect ete ( 
mo OAA A0OblX Pp UM, YOOBAEMBOPAMOLUX YCAOBUAM Nepéeolt uacmu meopemet 
MOHCHO YKasame dynKkyuto f &H ee) ABASOUYIOCH 2@PAHU4HOlL 6 KAAC 


Pis-+ PH 
f € a A ls , 
Ham yfasocb nokasaTb, 4TO orpaHHyeHHa I] n3aaMmHH. Orcioga caeqye 
yTO Teopema BuJOxKeHHA C. M. HuKxomnpcKoro He MOxKeT 6bITb yuIy4leHa UH 
oOulem cryuae. 


Kpome TOro, MBI Hall rpaHuuHle yuku Kacca HY?) 
Loe 


( i 

i TOJIbKO Ip 

OMHOM YCJIOBMM, TO 4NCVIa x,, OMpeeJIeCHHble paBCHCTBaMH (3), NOMORKUTeMbHB 
OTH YTBepKTeHHA TOKasbIBaIOTCA C MOMOLIbIO C/leLYIOWUMX TeopeM: 
Teopema 1. ®ynxyua 


=D p 


Il E Ty... py des (x;) 


ui 


fata oanacaniesd > 1. ‘ 


n ae ? 
1 f400%_y 51+ 2 | 14+-— v 
i=1 die) Ing 


2de cxo0umocmb psOa noHumaemca 6 CmMbICAe iB u 


oom 


F 2 
Fy(x) = ("2"), l< pico, a teel 


x 


npu yoaoeuu x; > 0 npuxadaeoeum Kaaccy HUe'n) | 
bee Dy 
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JJlemma 1. ®yaxyua 
Payee — ~aNsy 


x 


adaem CACO YIOLUMU CeOlicmeamu: 
LE Sah SSONT ek S0NINON, A (6) 
O<N(x+h)<n/5(N>1) u 


ss 


RN OS Karate opis (7) 


iy 


- 


iC NOMOLULbIO STOW JIEMMBI AOKAasbIBatOTcA CJIEAYIOWwWe Be JI€EMMBbI. 


JlemMa 2. ®ynkyus (5) seanemcaA e2panuunoli @ Kaacce Me 
eee py 


1 docmamo4uno Gonowux, Ko2eda ece x;>0, @ Cayuae, KO2da Fr; = 7; + %, 
f;—uUenole uucaa, a; <1. 


\JlemMa 3. ®ynkyua (5) aeanemca epanuuHoti @ Kaacce rhe 
Levees n 


npu 


npu 


> 1 docmamo4uno 6onbulux, KOo2da ece x; >0, 6 cayuae, Ko2@da fr; =r; 4+ %; 
7 | 
L . 

i| M3 sTHx sJIemMM culeyeT O4eBHAHbIM OOpa30M Teopema: 


Teopema 2. ®ynkyua (5) npu x, >O0 (i =1,...,n) aennemca epanu4- 
i @ Kaacc’ A? i sei ; 
aut i 


I} C MOMOUIbIO 3THX YTBEPKMeHUH MOKasbIBaeTCA, YTO TeopeMa BJOXKeHUA 
M. Hukoupekoro He MoxeT ObITb yJIyaWIeHa, HMeHHO: 


Teopema 3. IIycms 1x piqgp<co, p= 5 >0. 


To2zda dynxyua (5), npunadsenauaa no meopemam 1 u 2 kK Kaaccy 
-— U ABASIOLUAACA e2paHUu4Holl 6 9MOM KAacce, A NO meopeme BNOIKEHUA 
er, 


| | ind lel Peet! Sani Xmty = ++. =X, =0 AennemcaA epanuunotl 6 Kaacce 


~°m) anu docmamo4o Gonwmux a> 1. 

‘IIpumeuaune. [pu py=pyo=...=Pna=p cchopMysupoBanHple Teo- 
MbI HM JeMMbI OOOOMaIOT CooTBeTcTByIOUHe pe3sybTaTEI T. MH. Amanosa (1) 
Kslacca Jak alae OrmeTHM, 4TO B 93TOM culyyae Bce x;=1, Tak 4YTO 
imoBua Teopem | u 2 BHINOMHAIOTCA. 


TupaHcKkuli rocyapcTBeHHbIli YyHHBepCcHTerT Tloctynuaio 
Tupana, An6anusa 8 VI 1959 


WHMTHPOBAHHAS JIMTEPATYPA 


17.WU. Amaunos, Mss. AH CCCP, cep. martem., 19, 17 (1955). 2H.W. Axuesep, 
(KIUMM 10 Teopuu anmpokcumaywu dyuKuni, M.—JI., 1947. %C. H. BepumTein, 
Sipe oy, lil 947). 9 2°Ci oH. b ep Hite wa, LAH, 595 1379 (1948). ARS Zry. 
nd, Duke Math. J., 12, 47 (1945). ®C.M. Huxoapcxu i, JAH, 76, 785 (l9Bih, 
.M. Huxoapcku ty, Tp. Matem. uxuct. um. B. A, Crexutoza, 88, 244 (1951). 
.M. HuxouasecKkuit, M3s. AH CCCP, cep. matem., 22, 321 (1958). 
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Jloxnanp Axagemun nayrx CCCP 
1959. Tom 128, Ns 4 


WM. B. CTEJIJIEWKHM 


HWJIBMOTEHTHbBIE CTPYKTYPbI 
(I] pedcmaeaeno axademuxom IT. C. Aanexcandpoeim 3 VI 1959) 


B wactTonujeH 3amMeTKe JleslaeTCA MOMbITKa MepeHecTH TeopHio OOOOLIeHHY 
HHJIbMOTeHTHBIX py Ha CTpyKTYPbl C YMHOXeHHEM, MIPHTOM Tak, TOC; 
OJHOBPeMeHHO MOJYUMIHCh aHaJIOrHYHbIe Pe3yJIbTATbI AVIA ACCOMMATHBHbIX 
JIM€BBIX KOJIEIL. 

Tlom crpykTypoH c YMHOxKeHHeM OyeM NOHHMAaTb MOJIHy!O CTPYKTYPy 
B KOTOPOH MOMOJHUTeIbHO ONpeemeHa OHA H3O0TOHHaA OMHapHad ONepalluA-} 
YMHOXKeHHe, YOBJeTBOpsollada ycnoBuIo Oa = a0 = 0 ana mo6oro a€L, ry 
0 — HYJIb-CTpyKTY PHI. 

PaccMoTpuM pA yCIOBUM, KOTOpble B TaJIbHeHWeM MO Mepe HafoOHoct, 
OYAyT HaKabIBaTbCA Ha pacCMaTPHBaeMble HAMM CTPYKTYPbI. 

(K) Kaxkapii asuement ctpyktypp! L sapuisetca OObeqMHeEHHeM HEKOTOPOT} 
MHOWKeCTBa (HHHTAPHBIX 9JIEMeCHTOB, T. €. TaKHX 9JIeMeHTOB d, UTO ¥ 
d<U%Xa, rhe {x,} — HanpaBJIeHHoe MHOxeCTBO 43 L, culeqyerT d< Xs, pie 


HEKOTOPOLO %p. 
SameTuM, 4TO ycsoBHe (K) saBuaaeTcH HeEOOXOMUMbIM MH OCTAaTOUHBIN| 
yToOb! crpyKTypa L Opila usomopdua cTpyKType BceX NofasireO6p HeKOTOpC} 
YHUBepcaJIbHOH avireOppi * j 
1°, aa<a jaa moboro a€ L. 


2°. Ecam a, bz, 2€ 3, C—Takue 9JIeMeHTbI CTPyKTYPbI C YMHOxKeHHeEM 
uTo: a) b.a<a (ab. <a) ANA Beex aE; 6) b.c<C (Cha <C) WIA BCE 
HES; B) Qa moOrix «,86€3 sm6o bbe <b, smM60 babe < dp, 1 
(av (US. | WOO Ne (U 0. ,C) (COOTBETCTBEHHO NG ae == Cane (U cb. ye 


Ososnatum yepe3 Ry COBOKYMHOCTh BCeX TaKHx ReMenTOn r, ao, rd | 
Anasoruuno, 24 ecTb COBOKVMHOCTh Bcex Takux J, uTo dl Si Hakone 
yepe3 Dg oO03HauNM mMepeceyeHHe Rg /A\ Ly. CumBomamu Au \V 6yneM 06 
3HaUaTb, COOTBETCTBEHHO, TEOPeTHKO-MHOXKECTBEHHOE MepeceyeHne H OObELMHEHHE 


3°, Ilycrp d — MpousBosbHbiii QJIEMCHT CTPYKTYpbl C YMHOxeHHeM 1 
h— mo6oh Tako asnement u3 Dg, uTo h<d; a nu b—smoG6ple >ZeMeHTHI F 
3aMKHYTOrO MHTepBasa <h,d>. Torya, ecuw qua Beakoro x€<h.d>, yoBu 
TBOPAIOWerO ycoBuIo xb <a (bx <a), uMeeT ecto xa<a (COOTBeETCTBEHH, 
ax <a), TO MHOXKeCTBO TakUX 3JIEMEHTOB X OONaaeT HAHOOJIbIIMM 371eMeHTON 


4°. Ecum d—npov3B0JbHbIi 3uleMeCHT CTpyKTypbl c yMHOxeHHeM L; a, 
Mw c—moOple TakHe 9IeMeHTEI U3 Iy\ Ly, TO a,b,c <d, mpuue 
a€Ra (cE La), TOa(bc)< _(ab) c ~ (ac) b (coorBercTBeHHO (ab) c < a(bc)U bac) 


OnpeyemumM cTeneHu oF uw 6 no vHAykun. Tlonoxum b! = b! = 0. Iyer 
yxe onpeseenbr crenenu b* wu b*. Onpeyenum b*+1 yw bk+1 nocpeycTBoM ps 
BeHCTB bk+! — b&b, Dk+1 = bbe, | 


ey: K 
cmoBpHe (K) sanmcTBoBaHO Hamu M3 pa6oTBI Keperana (# ), OHakO, Kak oTMeuae 


Tiunep (*), 9TO ycloBMe 6bINO BBeeHO paHee B HeJOcTyMHOH aBTopy paoore Broxu (2). 
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1] 5°. Ecau 6 — punutaprpiit QJIEMeHT CTPYKTYpbl C YMHOwKeHHeM L, TO AIA 
yfo6oro HaTypampuoro k u3 OF < U xe (R< U Xx), Tie {x} — HampaBseHHoe 


}HOXKECTBO 3JIEMEHTOB U3 Ny (23), culeqyet R< < Xa, (BF <xe,) MA HeKOTO- 
DFO ay. 
| 6°. Ecau d—<bunutapupii snement ctpyKtTyppl c yMHoxenuem L ud <ab, 
bEL, TO cymectBy1oT TakHe PuHUTapHBIe aIeMeHTHI dg<a u dy<b, uro 
< dady. 
Ycnosux 1° nu 6° cnpaBeqHBbI WIA CTPyKTYpbl C YMHOXKeHHeM Bcex NOL- 
yon (NOAKONe) NpOH3BObHOK rpynnmb (Kouba) C onepanvei B3aTHA 
aMMHOrO KOMMYyTaHTa JIBYX Noyrpynn (coOTBeTCTBeHHO YMHOXKEHHA JBYX 
DAKovIel). 
| Ycnosua 2°— 5° cmpaBeymMBbl B CTpykKTYpaX c yMHO2KeHHeM- BCeX MOJ- 
(PYM MpoHSBOJbHOH Tpynnbl WH BceX MOKOMeM accoluaTHBHbIX HW JIMeBbIX 
\pulelL. 
TlonHaa JIMHeHHO yuopsqoueHHad NOAcTpyKTypa % crpyKTypbl Cc YMHOxXe- 
ilvem L, conepxamaa O u J (equHnILy) CTpykTyppr L, Ha3biBaeTcH 1p aBo- 
1€BO-) HOPMAJbHOK CHCTeEMOH, ecM Ja BcaAKOrO cKauKa (a,a’), 
ora OH CylllecTByeT, HMeeT MecTO aa’ <a (a’a S29). Ilon ckKauKOM MOHH- 
aeTcaA Takad Mapa (a, a’) 3/leMeHTOB u3 Y, uTO a’ MOKpHIBaeT a B Y. 
SaMeTHM, 4TO eCJIM MOJHaA cTpyKTypa L yyoBmerBopaer ycsoButo (K), 
> BcAKad ee NOMHAA JMHEHHO YnOpsqoueHHad MoscTpyKTypa OO/lalaeT MIOTHO 
ACMpeeJIeEHHbIMH CKauKaMH. 
CycTema, OJHOBPeMeHHO IIpaBO- HW JICBO-HOPMaJIbHan, Ha3blBaeTCA Mpocto 
iOpMaJbHOK CHCTeEMON. 
| AxasoruuHo, MOHad MHeEHHO ynopxyOueHHad MNOMCTpyKTypa Ha3bIBacTcCA 
paBpo-(JJeBO-) LEHTPAaIbHOKM CHCTEMOH, ECM JA BCAKOTO CKauKa 
v,a’) wMeet mecto a’ <a (/Ja’<a). Ananoru4yHo onpemensiorca WeH- 
pawbHble CHCTEMHBI. 
CucTeMbl, BMOJIHe yNOpAOveHHble MO BO3pacTaHHIO UJIM YObIBaHHIO, Ha- 
HPIBAIOTCA COOTBETCTBEHHO BOSPACTAIWMUMH HIM YORBaWULMMH PpaA- 
jaM H. 
| Hu xusad mpapo-(leBo-MeHTpadwbHaad Wenb ompepedaeTcH Kak 
‘HOXKECTBO {I*} ({I%} }), rae Jt = 1 Li(dhee h), I* = J] ([* = II), ecan 
—1 cyulectByeT, u —_ ae 18 ([% = = 1 I), ecru « mpeyleJIbHOe 
! B<a B<a 
SaMeTHM, UTO HHXKHHe MpaBO- HU JIeBO-IeHTPaJIbHbIe WeMH CYLMIeCTBY!OT BO 
hakoH cTpyKType c yYMHOxKeHveM. Ecum Takada memb oxogzuT po 0, TO oHa 
ASbIBaeTCA HU KHUM MpaBo-(MeBO-\NEHTPaTbHBIM PAOM. 
BepxHaAS MpaBo-(1eBO-) LWCHTPaMIbHAaAA WeMb eCTb MHORKECTBO 


1D Cer), rie 7 —0 (7 = 0), af —*—: | (#7 aly I), Korma a—l 


» 


VULeCTByeT, H af = | ef Games U 81), Kora % MpejeubHoOe. 
B<« B<a 


OnpemejeHHe 4acTHbIX CM., HampuMep, (*), cTp. 281. 

BepxHuve mpaBo- UM JIeBO-IleHTpaJIbHble We CYWeCTBYIOT BO BCAKOH CTpyk- 
lype C YMHOxKeHveM, YLOBeTBOpsiomleH ycoBuam 2° — 4°, uv npuHaysexat D,. 
mmorkectna. (1), Tio =O, ef — (eye f) (es 2), CC a | 
yuyectByeT, u */ = U “J, ecuu a mpesesbHOe, OyfeM HaSbIBaTh BEPXHeH 


B<a 
JECHTPaJbHO H wenmpbyw. Ona CYLIECTBYeT BO BCAKOH CTPpyKTYype C YMHOXKe- 


WeM, YJOBJIeTBOpsIoMlehH ycoBuAM 2° u 3°, u npHHagexuT D). 


Tenepb onpeqeiuM paBo- (eBO-) HHABNOTeCHTHHIE WH HUJbINO- 
CHTHBI€C CTPYKTYPbI KaK CTPYKTYPbl C YMHOKeHHeM, OOvafarolllHe 
OOTBETCTBYIOULMMH KOHCUHBIMH WeHTPaJIbHbIMH pAyaMH. SamMeTHM, 4TO BcAKAaA 


oO 
paBo-(seBO-) HHJIbNOTeHTHaA CTPYKTYpa, YOBMeTBOPAIOMaA ycJIOBuIO 4 
BUIACTCA HHUJIbMOTeEHTHOH CTPYKTYpON. 
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AnagoruuHo, mpaBble (seBble) ZA-cTPyKTYPbI H ZA-cTPYKTYP 
onpeeMIOTCH KaK CTPYKTYPbI C YMHOXKEHHEM, OO/aLalOlliMe COOTBETCTBYIOULUMYy 
BO3PaCTAaIOULHMH WeHTPaJIbHbIMH pAaMu. 

Teopema 1, Bepxusn npaeo- (neeo-) yeHmpanrbHaAn yen (ecau ona cyte 
cmeyem) npasoti (aeeoti) ZA-cmpyxmypot L doxodum Oo edunuyt I. K pom 
mozo, OAA so60e0 Bo3pacmaro”eeo npaso- (nego-) YeNMparbHoeo psAOA 


O'S dy < OS sO ee 


umeem MECMO Aq KT (da Q*1) OAA BCEX OH. 
Orcioma cmleqyeT, B YACTHOCTH, YTO JIMHa BepXHero MpaBo- (seBO-) eH) 
TpasbHOrO pAa He MpeBOCXOAHT AVJIMHbI MPOM3BOAbHOrO BospacTalollero MpaBo} 
(meBO-) Ne€HTpaIbHOrO pasa. 
Anajloruunple yTBepxKeHuA cipaBeluBEl u aaa ZA-cTpyKTyp. 
Teopema 2. [ycme L—npaeo- (2e60-) HunsbnomeHmuHaA cmpyKkmy pa) 
nycmb, Kpome moeo, 


OS hg <P es Sue <r eee 


NPOUSBOALHDILL KOHEeYNOUL npaeo- (eeo-) YeHmMpanonolti pxd @ L. Toeda L 06) 


Aadaem KOHeYHoLM HUOCHUM Npaeo- (AebO-) YeHMpanoHslm pAOOM, npu4ed| 
[n—-h-1) = a, (1"-@—-1) <= ay) OAR Bcex kN. 

Orciola 4 3 TeopeMp | BbITeKaeT, UTO AWIMHA HWKHETO MpaBo- (JIeBO- 
WeHTP2JIbHOrO pAa paBHa JVJIMHe COOTBeTCTBYIOWerO BepXHeroO WeHTpaJIbHor 
pala (ecm OH CYIeCTByeT) H He MpeBOCXOAUT WIMHbI MpOv3BO/IbHOrO MpaBo-} 
(eBO-) IeHTpasIbHoro pxfa. 

Ykasanuble pesysbTaTb ator pemenua 89-4 wu 90-% mpob6sem Bupxroda.| 

Ha30BeM cTpyKTypy c yMHOoxeHHemM L npaBok, meBOH N-cTpykTy-| 
pou um N-cTtpyKktypou, ecum B L BbINOJHAeCTCA, COOTBETCTBEHHO, OJHC} 
u3 ycnoBHl b::6=66, b:b==6 umm (6:6) (b::b6)-b gana sBeex DEL 
JIA KOTOPbIX COOTBETCTBYIOULHe YaCTHbIe CYULeCTBYIOT. 

Teopema 3. Bcaxaa npaeaan (aeean) ZA-cmpykmypa seasemcaA <Aesou 
(npaeoti) N-cmpykmypoti. 

AnasioruuHoe yTBepxKeHue cmpapewMBo u Ama ZA-cTpyKTyp. 

Cuctemy {@,} 3JIeEMeHTOB NOHO cTpyKTypbl L OyeM Ha3biBaTb 10K a Jb- 
HOH CHCTeEMOH, ecm {a,} — HampaBJIeHHOe MHOxeCcTBO UH Ua, =/. 


| 


a 

Ilycrb €2— HekotTopoe cBOicTBO, KOTOpbIM MoryT O6aqaTb HIM He OGwa- 
WaTb NOMHbIe CTpyKTypbl. Byfwem roBopuHTb, uTo cTpyKTypa L mOKaMbHC 
oO6mamaet cBoticTBomM Q, ecau B L cywecTByer no Kpaiinelt Mepe ofHa 
JOKaJIbHaA CUCTeMa {,}, COCTOAUad U3 9/IeMeHTOB cTpyKTypbl L, raaBHble 
Wfleadbl (a) KOTOPbIX OOaqaloT cBOlicTBOM Q. Ecau crpyxtypa L yyosue- 
TBOpseT ycuIoBulo (K), a cBolicTBo Q TaKoBo, ¥TO M3 CcpaReIMBOCTM ero B 
L caeqyeT cnpaBeyiuBoctb ero B (a) Aa mo6oro aEL, 10 93TO onpejleJieHHe 
PaBHOCHJIbHO TaKOMY: CTpykKType L AOKaMbHO OOMaRaeT CBOHCTBOM 
Q, ecu (b) oOanaeT cBoficTBoM Q ja m6oro dbunuTapHoro DEL. 


Ycmosue 1° HeoOxoxMMO HM OCTaTOUHO AMA Toro, YTOOLI raaBHEI Ulead 
(a) qua moOoro aueMeHta @€L Obl cTpyKTypoli c yMHOXKeHVeM OTHOCHTEJIbHC 
onepalluu, omnpefeseHHolh B L. Ilosromy, ecau crpykTypa c ymMHoxeHuem L 
yHoBserBopxeT ycuoBuio 1°, wMeeT CMBICJ TOBOPHTh O ee MOKAbHEIX CBO- 
CTBaX. 

CnpaBeliMBa cJleqyrollad } reopema, o6o6ialollad M3BeCTHyIO B TeOpHy 
rpynn teopemy. Maspuesa. 

Teopema 4. Bcaxaa npaeas (zeeaa) ZA-cmpyxmypa, yoosremeopsr0was 


ycaoguam (K), 1°9—5°, sensemca 2noKaAbHO HUAbNOMeHMHoOLL. 

SaMeTuM, 4TO Teopema, o6o06uJalomlad Teopemy I]norKHHa oO soKaJbHOL 
HHJIbioTeHTHOCTH N-rpynl, B OOWleM cay¥ae OKa3bIBaeTCA HecnpaBe/MBOL. 
IIporuBopeyallHM MpHMepoM MOXeT Ciy2KHTb MpAMad CyMMa MpoH3BObHOrC 
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HOMKeHHEM BCeX MOAKOJel yKa3saHHOH MpAMol CyMMbI sABsIaeTcA N-cTpyK- 
pol, HO He ABAeTCA JOKaJIbHO HUJIbMOTeHTHOM CTpyKTypol. 

Hasosem crpyKtTypy c yMHoxenuem L mpaBoli, meBoi N- -CTPYKTY- 
i umm N-cTpykTypou#, ec uepes BCAKHH ee 3eMeCHT MPOXOMUT He- 
TOpad, COOTBETCTBEHHO, MpaBo-, JICBO-HOpMaJIbHad UJIM HOPMasbHad CHCTeMa. 
Teopema 5. Bcakas sokaavno npaeaa (aeeaa) N- -cmpykmypa, ydo6.re- 
opsowan ycacsuam (K), 1° u 6°, aeasemca npaeoii (seco) N-cmpyxmypot. 
Avasoruunoe yTBepxneHue Aaa N-crpykTyp sABJAeTCH cCsIeACTBHeM TeO- 
MbI_ 5 

Yka3aHHblt pesyJibTaT OOoOulaeT OKabHy!o Teopemy bapa lua N-rpynn. 
Jloka3aTesIbCTBa BCeX MPHBeJeCHHbIX BbIIle Pe3yJIbTATOB aHaJIOrHUHbI OKa- 
TeJIbCTBAM COOTBETCTBYIOILMX TeOpeM TeOpHH rpylin. 


Mockogckni rocyapcTBeHHBIt Tlocrynu0 
meqarornuecku HHCTHTYT 2ON Ooo 
um. B. YH. Jlennna 


KOJel, BBIYETOB MO pa3AMYHBIM MPOCTbIM Moy JAM. Crpyxtypa c 


HWMTHPOBAHHASA JIMTEPATYPA 


“i Bu p K rod, Teopua ctpyxtyp, M., 1952. * R. Bichi, Portug. Math., 11, 
Meoo2). * Ki HH. Diener, Afch. Math., 7, Ne 5,339 (1956). * J. Kersta n, 
r, Mathematiker-Tagung, Berlin, 1953, S. 49. 
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Jloxnagmn Axkagemun wayx CCCP 
1959. Tom 128, Ne 4 


_ THIPOMEX AHHK, 


r. A. JIOBAPCKHH u P. B. MOJIOBHH 


3AJ,AUA O MOPLIHE B MATHHTHOM FHAPOAMHAMHKE 
(IT pedcmaeaneno axademuxom JI. H. Cedoeeim 27 V 1959) 


Saauu oO JBHXKCHHH NOPIWHA CbiIrpaJid SHAYHTeJIbHYIO POJlb B pa3BHTH) 
ruyposunamuku. Jlouro ocTaBaBluiaica runoTeso Teopema Usnmena — )Kyr 
ObWia BHepBble AoKasana $1. B. SempgoBuyem (+) myTeM paccMoTpeHHA jeTC 
HalWM B IWMJIMHpe C MOpmineM. | 

Ilenb HacTOsIeH 3aMeTKH — Ka¥eCTBEHHO paCCMOTpeTb HalOosee mpocTyl) 
3ayayy O MOpiike B MarHHTHOH THAPpOAMHaMHKe, KOrMa CKOPOCTb JBH2KeHH| 
nopmwHA nocrosHHa. JiBMxKeHHe %HAKOCTH NMepesx NOPLIHeM B MarHHTHOM TuypG 
JMHAaMHKe OJRKHO ObITb Ooslee CJIOXKHDIM, YeM B OObIUHOH FHL pOMHaMuKe| 
2ITO OOPACHHeETCA HE TOJIbKO TEM, YTO COCTOAHHE CKUMACMOH MpOBOLAILe) 
*KHKOCTH XapakTepH3yeTcaA 3aqaHvem 7 BesIMUHH BMeCTO 3, HO HM TeM, UT, 
YHCJIO YCTOHYHBBIX Pa3pbIBOB HW aBTOMOJEJIbHbIX BOJIH 3HAYHTeJIbHO OOVJIbILIE| 
yeM B OObIMHOH THpoyMHaMuke. 

PaccmoTpuM OecKoHeuHoe NouyNpocTpaHcTBo x > 0, 3anoJIHeHHOe HeaJIbHi 
MpoBoysmel 2AKOCTHIO, HaxosameHca B MarHHTHOM Movie HM MmoKoatlelica 4 
MOMeHT ¢ = 0. CocTrosHue %xXHKOCTH XapakTepH3yeTCA MVJIOTHOCTbIO py, TaBule| 
HH€M Py H KOMMOHeEHTaMH MarHuTHOrO Nowa Hy, Hoy, Hoz = 0 


2 

MoaraeTcA JIMWb BbIMNOJIHeHHe HepaBeHCTB op = > 0, Ga. > 0, o6ecneu 
BalOulMX BbIMOIHeHHe TeopeMpl LlemmvieHa. CreBa %KHKOCTb OrpaHHyeHa NOpIL 
HeM, PaCMOJIOX%KeHHbIM B TvIOcKocTH x = 0. B Moment ¢ =O mopmieHb Haut 
HaeT JBHraTbCH C MOCTOAHHOM CKOpOCTbIO, MapasuiewbHOH ocH Ox. Bau 
TOrO, UTO B 3amayue OTCYTCTByeT MapaMeTp pa3MepHOCTH JWIHHbI, JBMKeHY 
XKHIKOCTH OYJeT ABTOMOJCJIbHBIM. STO O3HAYAeT, YTO BCe BeIMYMHEI 3aBHcs 
TOJbKO OT OTHOMeHHA x/t. IIpH sTOM ABHXxKeHHE AXUAKCCTH XapakTepH3yeTc 
MOCJIEMOBAaTeJIbHOCThIO OeryllHX Apyr 3a ApyroM YyapHbIX MW ABTOMOJeEJIbHBI 
BoJIH. Mb! HaJlo%KHM ecCTeCTBeEHHOe (usHYeCKOe TpeOoBaHHe, YTOOLI BOSHHKAK 
He PpaspbIBbl Ob YCTOHYMBbIMH OTHOCHTeIbHO pacienvenus, 6e3 93TOF 
yCIOBMA 3afada He ABJIAeTCH MAaTeMaTHYeCKH KOppeKTHOH (?, %). 

Kak uspecrHo (*~°), cymlecTByIOT TpH THNMa yCTOMUMBEIX yapHbIX BOJH = 
OBICTPbIe H Me/ICHHbIeC MarHHTOSBY KOBbIe H aJIb(BEHOBCKHe. CKOPOCTH 3THX BOUI 
TaKOBbI, YTO BHepeH MOXeT WITH TOJbKO ObIcCTpad MarHHTOSBYKOBaA BOJH 
(yHapHaa WIM aBTOMO,ebHas), 3a Heli ueT yqapHasd anbcBeHOBCKad BOJIHa 1 
HaKOHeEL, Me/JIeHHad MarHHTO3ByKOBad BOJIHa (yapHad WIM aBTOMOJebHan 
EcuM yuecTb ellie, YTO HEKOTOPbIe H3 M€peYHC/IeHHBIX BOJH MOTYT OTCYTCTBOBATH 
TO nomyuntca 17 pasnM4uHBIX BapMaHTOB. 

MbI oKarKeM, YTO B eHCTBUTEHOCTH OCYULECTBIAIOTCA TObKO Ba BapHat 
Ta: ObICTpad HM Me(WieHHad yJlapHbIe MarHMTOSByKOBHIe BOJHbI, KOra NOpwieH 
JBU2KETCA B CTOPOHY 2KHKOCTH, HM OBICTPpad HW Me]IeHHaA ABTOMOJeIbHaA BOJHB 
Kora NOPIWeHb ABU2KETCA B MPOTHBONOJORHy!0 cTopoHy. AbMBEHOBCKaA BOJIH 
HM B TOM HM B Apyrom culyuae oTcyrTcTByer. 

OOpasz0BaBuiInecd BOMHEI OTAeeHbI Apyr oT Lpyra o6sactamu nocTosHHOr 
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eHua. MarnuroruyqpoyqunamuueckHe BeJIMYHHbI B 9THX OONacTax OyeM cHa6- 
Tb HHeKcamu QO, 1, 2, 3. Mayexc 0 orHocutca k TOM OONacTU, MO KOTOpOH ene 
» MOWIO BOSMYMeHHe, HHeKc 3 OTHOCHTCA K OOJIaCTH, NPMMbIKatouleH K MOpI- 
. Ha noBepXxHOcTH NOPLIHA BHINOJIHAeTCA OUCBHAHOe PTpaHHyHoe ycOBHe 


U,¢=='U, (1) 
e U — ckopoctTb mops. 

OctaJIbHbIe TBa YCOBHA 3aBHCAT OT SJICKTPOMAFHHTHbIX CBOMCTB MOpUIHsA. 
bl O(PaHHYHMCA PaccCMOTPeHHeM UeaJIbHO mpoBosAuero nopuiHsA. I1pH stom 
NOBePXHOCTH NMOPWHA BbINOJHAIOTCA rpaHvuHple ycoBud: E's, = 0, E’32 = 
0 (uiTpux OsHayaeT, 4TO NOWIe eI 8 B CHCTeMe KOOpAMHAaT, JBHxKYULeHCA 
ecTe C NopliHem). 

B cuuty OecKOHeYHOH MpOBOAMMOCTH %XUAKOCTH 


E’ = ay Hy 


, CUIETOBATeJIbHO, 
Uzy == 0, Usgz == 0 Ci, a 0). (2) 


_ Takum o0pasom, Ha MeTaJIJIMYeCKHX MOBEPXHOCTAX OTHOCHTeJIbHaA CKOPOCTb 
DOBOLAMLEH %UAKOCTH paBHa Hyw0. (McKsoueHHe cocTaBaAAeT cry4ual, Kora 
CyTCTByeT HOPMaJIbHaa COCTaBJIAIOWLad MarHuTHoro Moa.) Tlomyuaetca cBoe- 
| ABJICHHE «ICKTPOAHMHAMHYeCKOH BASKOCTH». 

Jia JadibHelwWero HaM NOHaZOOATCH HEKOTOPHbIe CBOHCTBa MarHuTOrHAposn- 
IMHYECKHX YapHbIX M aBTOMOJeJIbHBIX BOJIH. HanoMHUM, UTO TaHreHWHabHoe 
ATHHTHOe TOJIe B MarHHTO3BYKOBBIX BOJIHaX He MeHAeT HalipaBienua ((*), 
p. 292; (8, °)), mpuuem B ObICTPbIX yJaPHbIX BOJHAX OHO yBeMUMBAeTCA, a 
MeJJICHHBIX YMeHbIUaeTcs. 

Ec TaHreHiivaJibHad KOMMOHEHTAa CKOPOCTH paBHa HyJIIO M0 OAHY CTOpOHy 
[apHOH HIM aBTOMOJeJIbHOM MarHHTO3BYKOBOH BOJIHbI, TO NO Apyrylo CTOPpOHV 
1a MapaswiewbHa TaHreHWWaJIbHOH KOMIMOHeEHTe€ MarHHTHOrO MOIS. 

| B yaapHbix MarHuTO3ByKOBbIX BOJIHaX MvIoTHOCTb Bospacraer (1°, 14), a B 
Ib(PBEHOBCKOH BOJIHe OCTaeTCA He€H3MeHHOH. 

B amb(BeHOBCKOH BOJIHe TAHreHWWaIbHoe MarHHTHOe Oe MOBOpayMBaerca 
i TIPOHM3BOJIbHbIM YroJl, He H3MeCHAA CBOeH BeJIMUHHBI. 

Ha 6nicrpoH yapHol BomHe “3 rpaHuuHoro ycoBuA ((’), cTp. 284) 


oe 
— P1| Mx — Uy) My = Ge (Ay — Hoy) 


/ —CKOpocTb ObICTpoh yapHOH BOJIHbI B JaOopaTOpHOH cHcTeMe KkoopyH- 


AT) HW yCJIOBHA yCTOHYHBOCTH 


+ 


lu. —U,| > Ve = blr 
1x. 4 ie = V dnp, 
HITeKAIOT HepaBeHCTBAa 
A yy A yy 
ey Wy seme ee (3 
Ay Ayy ss : 


Ha MequeHHOH yapHow BoHe M3 Apyroro rpaHHuHOorO ycJIOBHA 


As, i — 
Ps P2 


Hf Vey = P2 | Vox ui 


_—CKOPOCTb MeJI€HHOH yJapHOH BOJIHbI) MH yCJIOBMH ycTOHuHBOCcTH 


03> Po, | Vox —U_| < Vox 
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BbITeKalOT He€PpaBeCHCTBa 


H 
Play 59 0H ee SS gs (. 


Hoy Aoy 


B aBTOMOJebHOM BOJIHE CKOPOCTb Uy H3MeHHETCA COrJlacHo nucpepe! 
WHasbHOMy ypaBHeuuto (8, }*) 
2 
Adv, Whe V4 dp ( 
Spiga th +s ob 9 2 ’ 
Hy a teal fe) 


rye 


|) Cree eaaunel 
uy = Se Pe ee | eer = Via , 


MIpH4eM 3HAK IJIIOC COOTBETCTBYeT ObICTpOH MArHHTO3SBYKOBOM BOJIHE 3Hé 

5 d 
MMHYyC — MefieHHOH. YunTbIBaA, 4TO oa <0 (4,4) n a, > Vy, Usa 
yey 
Ay, at 
IlpumMensst 9TH COOTHOWICHHA K HalleMy CJly4ato, Kora BMepewu ObicTpd 


HW 03a MeJeHHOM BOJIHbI TAaHTeHIMaJIbHbIe KOMMOHEHTHI CKOPOCTH paBFi 
HYJO, MOJIYSHM | 


lili GK6, 
HaxOJuM >0 (6bictpat Bomna), a~>><0O (menqueHHaa Bosna 
y 


A yyy A Oy, 
ee aes ec ( 


HepapeuctBa, aHawioruunble (3), (4), (6), WMeIOT MecTO H IH 2-KO 
MOHEHT (CCH OHH He PaBHbI HYJIi0). 
Ha avlbcpBeHOBCKOH BOJIHE W3MeHeHHE TaHTeHI[HabHOH KOMMOHEH)) 
ckopoctH Av; ompefeviseTcA COOTHOILeHHeM : 


Le; 
sae tien Teg ( 


B HaleM cuJlyyae MO O6e€ CTOPOHbI aJIb(PBeHOBCKOrO pa3pbiBa TaHre 
I\MaJIbHaA KOMMOHEHTA CKOPOCTH NapaJJiebHa TaHTeHWMaJbHOH KOMMOHeH 
MarHHTHOrO Nowa. B custy CooTHOoMeHHA (7) 3TO BO3MOXHO TOJbKO B IB 
culyuaax: a) eCM BbINOIHAeTCA cooTHOMeHHve H,v; = —V,H;; 6) ec. 
a/lbBEHOBCKad BOJIHA MOBOpaunBaeT MarHHTHOe Mowe Ha 180°, mpn 9am 
BbINOJIHACTCA COOTHOUWeHHE 


/ 


[ee 


ly 2y 


JlerKo BUJeTb, YTO HH OMMH M3 9TUX CAyYaeB He BOSMOXKeH B CHU E 
papencrB (3), (4), (6). STo osHauaeT, YTO TPH ABWXKEHHM NOPWHA abe 
HOBCKHH PaspbIB He BOSHHKAET H, CJC OBaTeJIbHO, Vyy= Voy, Ayy=H»,. Ecau xo 
Obl OHA H3 MAarHHTOSBYKOBBIX BOJIH SABJIACTCAH yfapHoli, TO, cormacHo (« 

Hv H,v 
(4), BeauuuHa a = =F */ “SBUIACTCH OTPULAaTebHOM; ecm Ke XOTA | 
ly 2y 


OHa ¥3 MAPHHTO3BYKOBBIX BOJIH ABJIACTCA ABTOMOJEJbHOM, TO 3TA BeHUME 
cormacHo (6), nomoxuTembHa. Orcioa caenyet, TO MarHHTO3BYKOBI 
BOJIHbI — ObicTpaad HW MeqeHHad — 1H60 O6e yfapHble, mH60 OGe apTomoses 
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fe. Jlerko BhyeTb, YTO TPH JBHXxKeHHH MOpWIHA B CTOPOHY %xKULKOCTH 
ppasyloTCH Be yapHBIX BOJIHbI; MPH JBY2XKeHHM MOPWIHA B MpOTUBOMOWIOXK- 
0 CTOPOHY OOpa3syioTcA Be aBTOMOJeJIbHbIX BOVJIHEI. 

| B 3akmouenne npuBekem dopmysy, ompeyevisiomlyio cKauYKH mMsOTHOCTH 
4p H A_p Ha ObICTpoH M MeJIeHHOM MarHUTOSByKOBBIX BOJIHaX B Mpeyno- 
mKCHHH, YTO CKOPOCTb NopwinA U 3HayHTeJIbHO MeHBbIUe CKOpOCTH U_: 


(U <u). (9) 


| Aproppi Ouarogapul JI. MW. Cenosy 3a npeznoxenuyto Temy, A!V.FAxne- 
ipy u A. C. Komnaneituy™3a o6cyxmenue pesyibTaToB padorTHl. 


- 


XapbKOBCKHli TocyZapcTBeHHEIli yYHHBepcHTerT Tloctymua10 
um. A. M. Toppxoro 16 V 1959 


@Mu3HKO-TeXHHUeCCKHI MHCTHTYT 
AxkazemuH HaykK YCCP 


IMTMPOBAHHAS JIATEPATYPA 
18.5. 3emb20B uu, KOTO, 10, 542(1940). 2 K.W. Ba6beuxo,U.M. Teus- 
auw, Hayy. fox. Bric. womb, du3.-mMatem. HaykKu, Ne 12, 12 (1958). %P. Lax, 
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Ku U,P.B. IlonoBpu x, KOTO, 35, 731 (1958). ° B.M. KouToposuy, KOTO, 
m16 (1958). §© C. WU. GCupospatTck ui, KOTO, 35, 1466 (1958). 7 JI a. Jl a a- 
ay, E.M. JIugmuu, SnexrpoqunamuKa cnsomnpx cpet, M., 1957. § A.W. Axue- 
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Jloxnagn Akaflemunu Hayk CCCP 
1959. Tom 128, N 4 


ACT POHOMH| 


nen-koppecnonnjent AH CCCP H. E. CTAPHK, 9. B. COBOTOBHH, I. M1. JIOBLUIOC} 
M. M. WAL wu A. B. JIOBLIEIOC 


H30TONHbIN COCTAB CBHHIIA B DKEJIESHbIX METEOPHTAX 


B HacToslee BPeCMA H30TOMHbIN COCTAB CBHHILa KeJICSHbIX METCOPHTOB mIpe,| 
cTaBJIeH JIMIb Tpema anamusamu Ilarrepcona u ap. (7, *). AHamu3y nopzBepri| 
JIMCb MeTeopuTE XeHOepu (TpoHmuT) H Kanbon J[pasoua (MeTamiMueckan pas) 
u Tpoumut). [larrepcouw nomy4Hs COBepIIeHHO OMHAKOBbIe 3HaveHHA BeMUHH TF} 
H30TONHOMY COcTaBy CBHHIa B THX MeTeOpuTax, a HMeHHO: Pb? 1; Pb2°% 9,8) 


4 
Pb?°? 10,4; Pb?°S 29,5. Oru faHHble XOpoio corsmacyloTrca c TeopeTHyeck! 


lpeqnOaraBlIHMcA H3OTOMHbIM COCTaBOM CBHHIa B KeJIeSHbIX MeTeOPHTax, mp} 
4eM B OCHOBY paccyXKeHHi OblvIH MOO*KeHbI CeLyioulve coobpaxenua: 1) BC 
MeTCOPHTHI OOPa3z0BaJIHCb B OHO H TO Ke BpeMsA; 2) BCe MeETEOPHTHI NPHHAM’ 
*KaT K HallleH COJIHeYHOH CucTeMe; 3) H30TOMHbIM CcocTaB ypaHa BO BpeMA UX OC 
pasoBaHHA Obl/I TaKOM 2Ke, KaK B TO 2Ke BpeMA Ha Gemue; 4) coep2kaHve CBMH| 
B XKeJCSHbIX METEOPUTAX Ha HECKOJIbKO MOPAAKOB Bille, YeM COfepxaHue y pans 
nNO3TOMY AOOaBKa pasMOreHHOrO CBHHIa, BOSHHKABLIUIerO BO BPeMA %KU3HH MeTe( 
puta (4,5 MJIpy. Jer), He3HauNTeJIbHa, WH, CJI€OBaTeJIbHO, H30TOMHbIM cocTa 
CBUHIa 2KeJIe3HbIX Me€TCOPHTOB JOJKeEH OCTABaTbCA TpakTHyecKH NepBOHauadE 
HbIM. | 
Ps, aBTOPOB BbIYHCIAJIH TEOPeTHYECKH H3OTONHIN CocTaB NepBOHayaJIbHON 
CBHHIa, SKCTPanouMpyA W3MeHeHHe H30TOMHOrO cocTaBa pyHOTO CBHHa pad 
JIMYHOFO BOSpacTa B Ipowwioe (K 4,5 MJIPJ. eT), H MOMYUHIM 3HadeHHA, OM3KHI 
K nowlyueHHbIM IlarrepcoHOM 9KCHepHMeHTaJIbHbIM IyTeM. : 

Ham mpexcraBissl0cb HHTepecHbIM Oovlee eTaIbHO H3y4HTb BOMpOc O06 U3C 
TONHOM COCTaBe CBHHIa %Kee3HbIX MeTeopHToB. BHayame MbI MCCIeAOBAaIIH CC 
lep2kaHve CBHHIla B MeTeopuTax Cuxors-AmMHb HM Uunre (?). Oxasamocb, uT 
coepxkaHve CBHHIa B MeTaJJIMYeCKOM (hase STHX MeTeEOPHTOB 0 KpaiiHel Mep| 
Ha NOPAZOK HMxKe OMyOMKOBaHHOH IlarrepcoHom (%) BeHUHHDI LIA MeTeEOpUT 
K anbou J[basouia (3,7 -10-* r/r). M30ronupi cocraB TpoMHTAa H MeTaJIM4YeCcKO 
(basbl MeTeoputa CuxoTs-AsIMHb Tak%Ke OKa3aJICA COBePplIeCHHO OTJIHUHBIM 0 
AanHbix Ilarrepcona (cM. Ta61. 2). Takoe pacxoxkeHNe pe3ybTAaTOB 3acTaBHl 
HaC MIPOH3BeCTH aHaJIH3bl TeX MeTeEOPHTOB, KOTOPHle aHalHsupoBan Tarrepco| 
(Xen6Oepu u Kanbon J[papoua). 

Hamm ObWia IpWMeHeHa OPHTuHasbHaeA MeTOHKa BbIeeHHA CBUHUA, Cy 
HOCTb KOTOPOM COCTOAIa B XMMHYCCKOM Pa3JOXKeHH OOpasila c MocmeLyIOULH! 
MMMPOXMMHYeECKHM BbIeeHHeM cBHHIA (*). 

Jlia yueTa BOSMOX%KHBIX 3arpASHEHHM MOCTOPOHHUM CBHHIOM ObIIM HeEOLHC 
KpaTHO MIpOBepeHbI Ha CBHHEI BCe PpeaKTHBHI, NOcyJla H MpOBeseH PA, KOHTPOME, 
HbIX OmbITOB. B Tada. | npuBeweHbI TaHHbIe 10 CTeNeHH 3arpa3HeHHOCTH MocTC 
POHHHM CBHHILOM aHaJMsupyemon mpoObl. Onpirst 1—3 orHocatcs K cuyuaic 
Kora OMpeevieHHoe KOJIMYeCTBO CBHHIa M3BeCTHOrO H30TOMHOFO cocTaB’ 
(cCMouIKa, TaJleHuT JOKeMOpulickoro Bospacta) MpoBoOAUMOCh yepes Bce cTaqu: 
SKCIEPHMMeHTA C IIPHMCHEHHeM TeX XKe KOJIMYCCTB PeaKTHBOB H B TeYeHHe TOF; 
%Ke BPe€MeHH, KOTOPOe TpeOoBalloch WIA NepepaOOTKH 2Ke/e3HbIX MeTeOPHTOB 
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pxkaujux 10—20 y cBuuya. Onbir 4 nposeyen calesyroulHM O6pa3om: 6pII0 
BopeHo 140 r npeqBapHTenbHO OcBOOOx*KMeHHOrO OT CBHHIWa MeTeOpHTHOrO 
e3a (Cuxors-AsIMHb) HB pacTBop AoOaBeno 7,5 1 CBHHIa, BbIeeHHOTO H3 
Huta. Becb xoq aHamH3a C JOOaBJICHHKIM CBHHILOM Ob TOUHO TaKOli >*Ke, 
MB Cilydae aHaJi3a *KeseSHbIX MeTeEOPHTOB. KOHTPOub 3a 3arpASHEHHeM M0- 
DOHHMM CBHHILOM OCYINeCTBIAJICA KAK KOJIMUCCTBEHHBIM OMpeseJIeHHeM BBIe- 
oro CBHHIa (BCe HCCIeAOBaHUA MPOBOLMINCb Cc palMOaKTUBHbIM HHUKaTO- 
ThB), Tak M Macc-cneKTpoMerpHuecKHM aHaJIH30M. 


Tao winds 


KouTpOubHbIe OMBITHI 


Vzotonuerit cocras CBHHUa B % Sarpa3uH. 
TIpo6a* if eruee ie : : ceuaiar. 
B pr Pp204 Ppb28 Pp207 Pp208 B% 
Cmouxa I 20 — 93,78 5,36 0,86 14 
Cmoaxa II 20 Oral 83,8 7,6 8,4 
| Cmomka I 10 0,05 Ganz 5,46 Ie 4 
| Cmouxa II 10 ONaS Wa” Ore 13,9 
|| Taneuur I 15 1,54 et eed eg tt 10 
Tanenut II ‘ls 1,49 22,58 22,88 Dose 
Taneuut | Heid) 1,50 Dip Xe Donel Spinal 20 
Taneuur II So 1,49 22,9 2200 Tal 
PeakTHBHbI CBHHeL — il ey Don On 20,61 DAE 


* | —w30TOMHEIM cocTaB CBHHUa YACTOrO Mpenapata; I] — u30TONHbIH cocTaB cCBHHIAa 
%Ke TipemapatTa mocse MpoBeseHuA XoOOcTorO oMbita 


aK BHJHO u3 TaOs. 1, 3arpA3HeHHe NOCTOPOHHHM CBHHILOM, B 3aBHCHMOCTH 
ro cojlep2kaHHA B MeTeOpuTe, cocTaBsIaeT sb 10—24%. Takum o6pas3om, 
IIPCMNONORKUT, UTO KEJE3HbIC METCOPHTH! COMepKaT NePBOHAYAJIbHbIN CBH- 
3arpA3HeCHHA OObIKHOBCHHbIM CBHHILOM JIOJKHbI COCTaBJIATb MO KpalHei 
1000% or ero KocMMYecKOrO coyepxKaHHaA. 
JIe@OBaTeJIbHO, 3TH OMbITbI aJIM YBepeHHOCTb B NOJIYYCHHBIX Pe3syJIbTaTax 
Oflep2KaHHiO H H3OTOMHOMY COCTaBy CBHHIa B H3YYeCHHBIX %KeJIe3HbIX MeTEO- 
X H, KpOMe TOTO, MO3BOJIMJIM BHECTH NompaBky Ha 3afpxAsHeHHA MOCTOPOH- 
CBHHILOM. 

TaOul. 2 IpMBeeHbI JaHHbIe MO H30TOMHOMY cocTaBy CBHHIa Tpex xevIe3- 


Ta6nmunma 2 


Cojep2KaHue M H30TONHBIM COCTaB CBHHIa %KeJIe3HbIX M€TeCOPHTOB* 


HM30TonHbi cocTaB CBHHILa 


(9 Conep mo oTHOW,. K Pb? 
O6pa3el, ) 8 CBHHIa 
55 B 40m et 
eS Pp20e | Pb207 Pp28 
Ons} 
Cuxors-Anunp, o6p. 1 2 0,25 18,08 15,49 37,99 
Cuxors-Anunb, oOp. 2052 2 0,03 17,89 15,84 38,19 
Tpousut u3 Cuxote-AnuHb, o6p. 1 1 Ona aT LO 37,40 
Xeu6epu, o6p. 60 3 0,13 18,13 15,96 38,70 
Tpouut u3 Xeu6epu, o6p. 60 4 4,9 18,41 15,78 39,00 
Kanpon JIipasoma, o6p. 2264/4 2 Oy 9,43 10,58 29,80 


Tlonpapka Ha 3arpa3HeHHe peaKTHBHBIM CBHHUOM BHOCHJaCb B Mpeyemax OT 5 0 20% 
UCHMOCTH OT aOCOmIOTHOTO Cofepx%KaHUA CBMHIa B MeTeOpHTax corwacHo Tabs. il 
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AbIX MeTCOPHTOB H H3BJIeYeHHBIX H3 HUX TPOWIMTOB. Kak BuAHO u3 TaO/HIN 
H30TONHbI COCTaB CBHHIa Kesle30-HHKeeBOH a3sbl U TPOWJIMTOB MeTeOpHT 
Cuxors-Anuub uw XeHGepu OObIKHOBCHHBIM HM aHaJIOrHYeH U3OTOMHOMY COCTAal 
PYAHOFO CBHHUa C BO3PaCTOM B HECKOJIbKO COT MMJIJIMOHOB JleT. OTH avaJiHg 
6bWIH BbIMOJIHeHbI HEOMHOKPaTHO, HW, YYHTbIBAA MHOFOUNCJICHHbIe .KOHTPOVJIbHE 
ONBITH, a Tak2%Ke pasHHUy B COep2%KaHHM CBHHUAa B MeTeopuTax CuxoT3-Auul 
u XenOepu, MOJYYeHHbIM COCTaB CBMHIa JeHCTBUTeIbHO OTHOCHTCA K CBHHIT 
cofepxKallleMyC B STHX 2KeJe3HbIX MeTeOpHTax, M He MOxeT ObiTb OOBACHI 
3arpASHCHHAMH OObIKHOBCHHBIM CBMHI[OM B XOJe aHaJH3a. : 

K coxauleHHio, BCIeACTBHe HefOcTaTKa MaTepHaJla H3OTONHbIM aHaJIH3 CBU 
la H3 TpowIHTa XeHOepu Obi HAMM BbIMOJIHEH BCerO OAMH pa3 M KOJIMUECT! 
BbIJeICHHOFO CBHHILa COCTaBIAIO JHMIb 3 wr. TeM He MeHee, 2KeJ1e30-HHUKeJIEBi 
basa sToro MeTeoputa (mpo6a 4) OO/aflaeT CBHHILOM, H30TOMHbIM COCTaB KOT 
PpOro JOBOJIbHO 61H30K K H3OTOMHOMY cocTaBy CBHHIa 43 TpousmuTa (mpoba (| 
To 2xe CaMoe OTHOCHTCH HM K CBHHIaM, BbIJeJICHHbIM H3 CyJIbPHAHOK UM MerTaJLJ| 
yeckoH (ba3 MeTeoputa Cuxors-AmuHb. B cBxa3H C STHM CJIeyeT OTMeTHTE, 
nosyueHHpit Ilarrepconom (') quia TpowuTa XeHOepH NMepBOHayaJIbHbIM CE 
Hell, H3OTONHBI CocTaB KOTOPOrO HJeHTHYeH C H3OTOMHBIM COCTaBOM CBHH 
MeteopHta KaHbon J[baBoula, HaMH He MOTBep*KaeTcA, XOTA S3HaveHUA JL) 
cojlepsKaHHA CBHHWa MOHOCTbIO coBNasaloT. Bo3MOx%KHO, 9TO OOBACHAETCA Te} 
uTo Hamu u IlaTrepcoHOM aHaJIM3HUpOBaJIMCb HHIMBHLyaJIbHble OOpasibl Pé! 
JIMYHBIX NaleHui. B To Ke BpeMA HalM WHpbI NO UZOTOMHOMY COCTaBYy CBHH. 
mMeteoputa KaHbou J[baBosia mouHOCTbIO corsacyrorca c JaHHEmMu Ilatrepcor 

HesaBucuMo OT CYIIeCTBYIOWMX PacxOxXJeHHH mo MeTeopuTy XeHG6epH, | 
OCHOBaHHH MOJYYeHHbIX JaHHbIX MOXKHO CUHTATb YCTAHOBJICHHbIM, UTO MeTE 
PUTbI (B YaCTHOCTH %KeesHble) He HMeIOT OOMIerO TeHesHca, BONPeKH NpHHAT| 
TeOPHU 06 UX MpOHCXo*eHHH. BO3MOXKHO, YTO YaCTb H3 HHX JIMOO He OTHOCHT 
K Hallie 3eMHOM CHcTeMe, JIHO6O UX POPMHPOBaHHe NPOWCXOAMIO B TAKHX YC} 
BHAX, KOra yKe CYWIECTBOBaJIH PaJMOreHHble H3OTOMbI CBHHUA, T. €. BO3pé 
3THX MeTCOPHTOB HE CTOJIb J PeCBHHH, KaK 3TO NpeANONarasocb paHee JIA BC 
6e3 HCKJIOUeHHA MeTeopHuToB. JlelcTBUTeIbHO, oTHOWeHHe U/Pb B xee3H! 
MeTeOpHTaX UpesBLMalHO MaJIO H MpuMepHO ofuHaKoBo. Tpencrasurs cel) 
uTO 9TH MeTeopHTEI (CuxoTs-AmMHb H XeHOepH) MMeIOT BO3pacT Topa3sqo Gous 
WH, ¥eM 4,5 MJP. eT, H COMep2KalllMlicA B HUX ypaH BeCb pacmasica, MBI: 
MOXKEM, TaK Kak BO3PaCcT 3JIEMCHTOB B HaCTOALUee BPeEMA OLCHHBaeTCA B O—6 Maj} 
JieT. B CBA3H C STHM OCTaeTCA BO3MOXKHOCTh CleaTb Ba MpesqnomoKeHE! 
1) 9TH MeTeOPHThI He MPMHaexKarT K 3EMHOH CHCTeMe,H TOra HHYero OnpereIG 
HOrO O HHX MbI CKa3aTb He MOxKeM, H 2) 9TH METEOPUTHI IPHHasiexaT K Hall 
3€MHOHM CHCTeMe, HO OOpa3s0BaJIHCb HECKOJIbKO COT MHJIJIMOHOB JleT Ha3ay Bf 
3ybTaTe uddepenHiwalWH XOpowloO NepeMelaHHOH KOCMHMYeCKOH MbWIM 4H 
M3 Kakoro-1MO0 TBepforo Tesla, Tye mpouecc AuddepeHuMaluu Ha *Kele3sH 
M KaMeHHYy!O (asbl MPOMS3OMles CpaBHUTebHO HeaBHO, a MMeHHO mpuMef| 
400—500 maH. ser Ha3gal. q 

YcraHoBJIeHHe BOSMOAKHOCTH PasMUHOFO MPOHCXOMACHUA METEOPHTOB OTKf| 
BaeT HOBbI€ MYTH JIA Pa3BHTHA TeOpeTHYeCKHX MOCTPOeHHi B KOCMOTOF 
WM reOXHMHH. 

B 3aks10ueHHe aBTOPbI NPHHOCAT OarogapHocTb Komurtery no mereopuit 
AH CCCP u Ocronckomy reosorHy¥ecKkoMy HHCTHTYTY 3a MpesocraBueHHBIe 1 
PasIlbl Me€TCOPHTOB. 


Payuesbitt uACTHTyT uM. B. T. Xaonuna Iloctynuso | 
Akaylemuu HayK CCCP 6 VIT 1959 % 


UMTHPOBAHHASA JIMNTEPATYPA 


1C. Patterson, Geochim. et Cosmochim. Acta, 10, Ne 4 (1956). 7 H.E. Crane 
9.B. Co6otosu4,T. TI. Jlosmwe, Mereoputuxa, B. XIV, 1959. 3C. Patt? 
som,H.-Brown,G, Tilton, M.Inhram, Phys. Rev., 92, 1934 (1953). 4 9. B. 
6oToBu4, Annmapatypa AA mupoxumuyeckoro aHanusa cBuHua, M., 1959. 
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PHSHKA 


MH. A. AKHMOB 


BJIAAHWE OCBEWJEHHA HA KOHTAKTHbIM NOTEHILMAJ 
HEKOTOPbIX MOJIYMPOBOJHUAKOB 


(IT pedcmaeaeno axademuxom A. H. Tepexnunum 1 VI 1959) 


JivHaMuyecKHH KOHJeHCaTOp NOJyUMJI WMpoKOe pacmpocTpaHeHue JIA on- 
JeJIeHHA PaOOTH! BLIXOAa H3 MNOJYNPOBOAHHKA, MO BeJIMYMHE KOTOPOH OKa3bl- 
€TCA BOSMOXHBIM CYJHTb O COCTOAHHH ero noBepxHocTu (1-°). OgHako Bo3- 
DMKHOCTH ZTOFO METOJa MpeACTABJAIOTCA elle alieKO He NOJHOCTbIO HCIOIb30- 
1HHBIMH. SOTO OTHOCHTCA, B YaCTHOCTH, K HCC€MOBaHHIO BJIMAHHA OCBeLLeHHA 
1 KOHTAKTHBIM MOTeHUMadl NOJyNpOBOAHUKOB. Pa6dorTh, NOCBALIeHHbIe 3TOMY 
Mpocy, HeMHOTOUNCJIeHHEI. Bpattax wu Bapyuu (*), a 3arem Moppucon (°) u3y- 
JIM JIA repMaHHA BJIMAHMe aCcOpOWuH HeEKOTOPbIX ra30B Ha H3MeHEHHe KOH- 
KTHOFO NoTeHIMala mpH ocBemleHnu (AK//),. Ko6aawm nu Kapan (°) o6Hapy- 
MJIH S3THM MeTOLOM doTocopOuHio KuCIOpoya Ha MOBepXHOCTH cepHucTorG 
iHKa. BuJiuManHwe OCBeIeHHA Ha KOHTAKTHbIM MOTeHWHa coeB OpoMmucToro 
pe6pa usyyan Mareen (’) 4 Ha cloax ceseHa Boromro6op (’). B nocaeqHee 
ema Butosm (°) MpHMeHHJI WHHaMMYeCKHH KOHJeHCaTOp WIA H3yyeHHA coro- 
IEKTPHYeCKOH MOJAPH3allWu B WeJOUHO-ravlOHAHbIX KpHcTaax. BeweyzcTBue 
‘HOCHTCJIbBHO HEBbICOKOH UYYBCTBHTCJIbHOCTH MPHMeCHABLIMXCA YCTaHOBOK WIA 
3MePpCHHA KOHTAKTHBIX MOTCHUMaJOB NOJyNpOBOAHUKOB (1—5 MB) B paOoTax 
-8) HCNOJIb30BaIOCb OCBEICHHE CNeEKTPaJIbHO Hepa3JIO%KeCHHBIM CBETOM. 

Hactosulaa padota craBuuia nepex coOoH 3afqauy McCJIeqOBaHWA H3MeHeHHA 
JHTAKTHOTO NOTeHW Halla NOJyNpOBOLHUKAa MO BJIMAHHeEM MOHOXpoMarTuuec- 
IO CCBELLCHHA, MOSTOMY K KOHJeHCaTOPHOH AuelKe HU YCHJIMTeJIbHOMYy YCTPOH- 
BY I[peAbABJIANHCb BbICOKHe TpeOOBaHHA B OTHOWICHHM YYBCTBUTEJIbHOCTH U 
aOHJIbHOCTH padorHl. 

YcTaHOBK a. Co3faHHad KOHJeHCaTOpHaNd AueHKa NpescTaBsAeT CcoOoK 
e€KJIAHHbIN BaKYYMHbIM cocyy (pe. 1), B KOTOPOM BHOPHPyIOWINM 3IeEKTPOOM 
IACTCA MOJIYNpO3spauHbIh COM WNaTHHbI Ha CJIOAAHOM MacTHHKe, 3akpellieH- 
H Ha JBYX BOJIb()paMoOBbIxX (HJIH MOJIMOJeCHOBBIX) MpOBONOUKaX JMaMeTpOM 
MM. BuOpallua sToro JIeKTpOa C aMMJIMTYON OKOJIO 0,1 MM OcyliecTBJIAeTCA 
MOMOMbIO 3leKTpoMarHuta (QM), nuTaemoro oT 3ByKOBoro reHepatopa (3/), 
*KeNeSHOH MiacTHHKH (JK), 3aKpeMeHHOH Ha NpoBowouKax aeKTpoya. UrToopr 
6exKaTb MPOMBILJICHHbIX HaBOJOK, MbI paOoramu Ha uactote 140 ry. Ilapamer- 
I BHOpMpytollero 2eKTpOZa BbIOMpaloTcA TaKHMM, uTOORI Yacrora 140. ry 
la MepBOM TapMOHUKOM COOCTBEHHBIX KOeOaHHi QeKTpoya. C sTOH WeJbI0 
HCTPYKUMA COCya MO3BOJIAeT H3MCHATH OOULYIO WWIMHY JIeKTpOJa MW Tepeme- 
Tbh TiacTHHKy /K. ge 

BropbiM 3JIeKTPpONOM ABJIACTCA TJIaTHHHPOBAHHbI WAHIMHApMYecKHH Navel, 
3{eICHHbIM yY3KMMH Mpope3AMH WHpHHOH oKoO | MM nO OOpasyrollel Ha 
TbIpe cekTopa. Cy1oH uccueqyeMoro NOJYMpOBOMHMKa HaHOCHTCHA Ha OJMH U3 
KTOPOB MOBeEPXHOCTH WHIMHApa cyOMMallvel B BakyyMe B STOM Xe cocyye 
orpoctka O “60 ApyrHM nyTeM Ha Boslyxe (CJIOH KpacuTeseH HaHOCHJIHCb 
aAxKIeHHeM U3 pacTBopoB)*. Tlopoporom wiwimda uccileqyeMbl COM ycTaHaBJH- 


* Cao mMoynpoBowuHKa JomKeH MMeTb JoctaTounyio Tommuuy (10-3—10-? cm), wroGH 
laioluii CcBeT He JOXOAUM WO rpaHHUb! NOMyNpOBORHAK — MeTAaJJ. 
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Baerca MpOTHB BHOpMpyloulero SuleKTpoa Ha paccTOAHMH i—1,5 mo. Kouctpy 
I[MA HEMOABYXKHOFO 3JICKTPOMa MOSBONAeT HCCEOBATh OAHOBPeMCHHO TPH Cd) 
(ueTBepTbIM CeEKTOP OCTABJIACTCH CBOOOAHBIM WIA CpaBHeHHs). BakyyMHbIi ca 
3aKIOUCH B MeTaJJIMYeCKMM KOAKYX HU, KpoMe TOPO, OH C BHEUIHeH H BHY TP CHa] 
CTOPOH MOKPBIT C0eM NPOBOAALLeEH OKHCH OJIOBa, MOCMEAHEE mpeqoxpaHsAeT i 
HaKOMWICHHA 3apAOB Ha CTeKJIe. . 


= t 
x Puc. 1. Cxema ycTaHoBKH Ja U3- 
> Me@peHHA KOHTAKTHOH pa3HOCTH TI0- 
8 TEHUMANOB 


6 


NOTeHIMAaIOB MEK Ly MOJIYMPOBOAHHKOM HW BHOPHPYIOULHM 3JIeKTpOOM NosaeT 
Ha ycuMTelb (Y) Cc nomocow mponyckaHua 140 + 10 ry u ycuuuBaer. 
B 25 — 50 — 100 Thicau pa3. C Bpixola ycuHTeIA CHTHadl MocTynaer Ha CH] 
XpOHHbIH Jetextop (C/I), onopHbi CHrHasI Ha KOTOPbIi MOJaeTcaA Yepes CPasoBHi 
mjaTeib (PB) c Toro *Ke 3ByKOBOrO reHepaTopa, OT KOTOPOFO MUTAeTCA IJEKTE 
maruut. Ilonoca nponyckanua cyxKaetca go 140 + 0,1 ru, 4To pesKo NOHMKE| 
WIYMbI HM MOSBOJIAeCT HaeKHO U3MePATh H3MeHeEHHA MoTeHWMasa Ha 0,05 mw 
Taka BbICOKaH YYBCTBUTeEJIbHOCTb JaeT BO3MOMKHOCTh H3MePATb CHEKTPaJIbH 
paciipewemeHve (poTOnOTeHU Masia ake JA BellecTB, OOaalOlulMX OTHOCHTEeJIB! 
cla6oH (POTOSIEKTPUYeCKOH UYBCTBUTeNbHOCThIO, HaNpHMep Aid OpraHuyeck 
Kpacnreuen. 

KOHTaKTHaA PaSHOCTb MOTeHWMAaOB M@XKAY MOJyMpOBOAHHKOM MU BHOP 
PY!OWIMM 9JIEKTPOAOM KOMMeHCHpyeTcA C TOMOLIbIO Oatapen (5) u NOTeHLy 
MeTpa. KomneHcupyloulMii noreHiwall perucrpupyerca MUJIIMBOJbTMeTPO 
Bce yCHJIMTesIbHOe YCTPOlCTBO BbINOJHAeCT POsb YYBCTBUTEIbHOFO HYJIb-F 
cTpyMeHTa. CurHal Ha BbIxofe YCHJIHTeIA HaGwOaeTca, KpOMe TOI 
Ha 9kpaHe oclMorpapa IO-7. CnextpalbHoe pacmpeyeneHne coroabdber 
M3MepAaAIOCb B OOsacTH oT 390 fo 900 My Cc MOMOMIbIO CTeKIAHHOTO WN 
Hoxpomatopa YM-2 (M). Cnexrpambupre KpuBHIe doToMOTeHMasa OTHOC 
JIMCb K OfMHAKOBbIM 3HaYeHHAM ajlaiouleH MOHOXpOMaTHYeCKOH 3Hepr 
(mB/MBT-CM~?) *, 

PesymbtTartob. Bpwia u3sMepeda KOHTAKTHaA pasHOCTbh MoTeHIMaN 
M@KAY MWIaTHHOBbIM SJIEKTPOAOM HM MOJYMPOBOAHHKOM, HaXOJAULMMCA B BaKyy 
M Ha BO3Ayxe, Kak JIA HeOpraHwyecKuX NoJyNpoBogxHUKoB (TIJ(p), CdS 
ZnO(n)), Tak M WA pada opraHMueckux KpacnTeseli, a TakKKe CreKTPaJbE 
pacmpeyweeHve KOHTAaKTHOrO oTonoTentuaa. Ja npuMepa Ha pue. 2 u 3 nf 
BeJeHbI CMEKTPaJIbHbIe KPUBbIe POTOMOTeHLMaa WIA cmoen ZnO u TlJ, cen 
OV JIMSMPOBaHHBIX KpacuTesiMU. OTH KPMBbIe COBMAaLaloT CO CHEKTPabHBIM P. 
mpefeseHnem oro-9. J. c. (MeToqoM koH,eHcaTopa Beprmana) u doromposo; 
mocTH AIA coeB ZnO ('°) u TlJ (4, ™), okpamieHHbix TeMH %Ke KpacHTeAN 

JJasiee OblwIO ycTaHOBJIeHO, YTO STOT MeTO MOSBOJIAeT He TOJbKO u3yue 
CHeKTpasIbHOe PacipeseneHHe POTOMOTeHIMala, HO TaKKe CYAUTb O 3HaKe | 
cuTeleH PoTOTOKa, NPHHHMas, YTO H3MeHEHNe NOTeHIMaa MOBepXHOCTH M0. 


* Cnektpambuan wupuna mem npw 700 mp cocrapnana 5 Mp, mupH 400 Mp coc 
ania 0,6 My, manatonraa SHEPprHA COOTBeTCTBeEHHO 9-10-5 nm 3-10-* Br-cm?. 
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BOJHUKa MPH OCBeLLCHHH MPOUCXOAUT B pe3sysbTaTe Audpy3sun HocuTeneli, 
OTOKa OT OCBellaeMOH MOBepXHOCTH B TvlyOb NOyMpOBOAHUKa. Oro npaBuuo. 
NOMHANOCb JWI BCeX HCCJIENOBaHHbIX HaMH BeUIeECTB HM CpaBelIuBO TakxKe 
paccMOTpeHHH WaHHbIX 06 U3MeHe- “y 
KOHTAKTHOFO MOTeHUMasla MPH OCBe-  g=7g, Dame 

HHH [WIA calyuaes p-Ge u n-Ge (4), a 

*Ke IA ceeHa (°). 0) 

JjaHHbie O 3Hake HOCHTeWel (PoTOTO- ie 

, MOJIYYeHHbIe HallIMM MeTOJOM, COBMa- 10°567-cm-2 
C pesyJIbTaTaMH psxjla [-aBTOpoB 15 

1’) MCHOJb30BaBLIUX APyrHe MeTOs pI 

pMo-9. 7. C., MeTO KOHJeHcaTopa, - ‘§ 
aHue KHCOponwa u Ap.).Ecnu canon 5 0 / 
YMPOBOAHKa OCBEMLAaTb C MPOTHBONO- _~ 

KHOHM CTOPOHDI (Avia 9TOTO HenoyBUxK- SJ 

HM QJIEKTPO Toxe Jesaerca nowynpo- Q 

WHBIM), TO 3Hak (POTOMOTeHUMaIa Me- a | 
eTca Ha OOpaTHbIl, Kak HU cJleqoBasoO x 
swlaTb. IIpu stom Mexkyly cs10eM Movty- 
)OBOMHHKa M HEMOBYXKHBIM QICKTPO- QO PR aa meat 
M lOJIKEH ObITH NOMEMILEH COL H30IA- 400 500 600 700. mye 
da, TAK KaK B MPOTHBHOM CJlyyae H3- 

Hele norexuata npy ocwemenin Gy- Puc, 2. Crexmpansnen xpunan oronare 
* ONPeesATLCA TMpoleccaMu Ha rpa- ro ra hontein note Tieeens 

me MeTaJJI — NoJyMpoBOAHHK. 

Tio muenmo Koxkesuna u?Jlammkapeba (**), BeMUMHa M 3HaK KOHJeH- 

TOpHol coro-9. J. c.,* HccmeqoBaHHOl B padorax ('°,"), saBHcaT OT PHpoOsbI 

| U30JIMPYIOIHX MpOKJayoK, Tak 

are a Kak IIpH COMpHKOCHOBeHHH Mpo- 

k Ase KJlaKU HW MOJyNpOBOAHUKa MO- 

0 p } 2K€T BO3HHKHYTb CHCTeMa I0- 

: /\ BePXHOCTHBIX YPOBHel, OTJIH- 

3 es a \ yalollaca OT TaKOBOH Ha rpa- 
| My of or HMIe NMOJIYMpOBOAHHK — Bo3- 

ay xXx \ AYX. 

6 / ry C leibIO BbIACHeHHA TOTO 
MbI MccJleqoBaH B cayyae T1J 
S M *rasioWwanHHa BJIMAHMe He- 
KOTOPbIX (aKTOPOB, H3MeHAIO- 
ILUX MOTeHWMal MOBepXHOCTH 
NOJYMpOBOAHHKa, Ha BeMUMHY 
WM 3Hak (poTonoreHunasa. M3me- 
paAslacb KOHTAKTHaA pa3HOCTb 
NOTeHWMaJIOB MexK]y MWvlaTHHO- 
500 ; 700 Wimp —-BrIM 9NIEKTPONOM M csOeM NoOsy- 

A MpOBOJHHKa, HaXxXOAWIMMCA B 

c. 38. Cnekrpambuble KpHBble (OTOMOTeHWHaIOB AA BaKYYME, Ha BO3SYyXe UB COMPH- 

eB HOMUCTOFO TAMA, OKpalleHHbIx MMHalluaHOJIOM KOCHOBeCHHH C pa3HOOOpa3HbIMA 

(1) 4 MeTHseHOBLIM romy6bIM (2) H30/IMpYIOWluMM cpeyamu (cs110% 

ya, %elaTuHa, KBapll B Bye 

HKMX cloes). Pesysbratbi qvia T1J npuBeyennis Tad. 1, 43 KOTOpOH BUHO, 

0B TCMHOTe KOHTAKTHAaA Pa3HOCTb MOTeHIWHaIOB MOXKeT ObITb H3MeHeHa B 

APOKUX mpeenax (or —0,4 to +4,5 B). OquaKko 9TH H3MeHeHUA B cayyae TIJ 

praolvaHua He OKa3bIBaJIH CyWIeCTBeEHHOFO BJIMAHHA Ha BeJIMYHHY HW 3HaK 
TONOTeHIHaa. 

Ha6smopaemble tbakTbI KaYeCTBEHHO MOXKHO OMMCATb CseyIOULHM OOpasom. 
3ABAeMBbIe CBETOM H3ObITOUHBIC BICKTPOHbI H ALIPKH AMP pyHAUpyioT 160 
Ny6b, M60 K noBepxXHOCTH H pekoMOuHupyior. IIpu ocBeljeHuH NoBepXHOCTH 
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ee [IOTeHIMal H3MCHAeTCH OTHOCHTEIbHO OObeMa lO TeX MOP, MOKa CYMMaPHb 
TOK 9JIEKTPOHOB H [bIPOK B OObEM M K MOBEPXHOCTH He CTaHeT PaBHbIM CKOPOC] 
cos3laHua HocHTeeH (poToToKa. SHak M BeJIMUMHa HSMeHeCHMA NMOTeHMMala TE 
OCBeILCHHH 3aBHCAT OT OObeMHbIX CBOHCTB MO/yMpOBOAHHKa (peKOMOHHi| 
IMM B OObeMe) HM BeEJIMYHHbI COA Mp 

Peters CTPaHCTBeHHOYOo 3ap Ala, ONpPefedI AIOWLE) | 

KouTakTHasd pa3sHOCTb MOTeHUMasIOB CKOPOCTb TloBepXHOCTHOH peKOMOHH 
MexKy Ww1aTHHOBbIM seKTpozom u TIJ tu. Kak u3BeCTHO, BCTy¥ae repMaHt 
CKOPOCTb MOBepXHOCTHOM peKOMOMHALy | 
Ki,» \(4K1),-®  g onpeyeseHHbIX YCJIOBMAX MOXKET OCT | 
TaTb OO/IbIUNHX 3HAUeCHHH HW ABJIATbCA O | 
PeMeMAIONIHM (akTOPOM JIA BesHUHE 


= 


| 


B pakyyme —0,405 | —0,025 poreHitMasa. OfHakO B paccCMOTpeHHE| 
a tate ae —0,150 | —0,025 amu calyyanx onpemersmoulM aK} 
camo non » +-3,975 | 0,025 POM JIA (POTONOTeHWMaa ABJIACTCH, M1 
B Kontakte ¢ BUUMOMY, OObeMHaA AuppysuA HOC} 
2keaTHHOHi +-4,430 |—0,025 pene cboToToKa, Tak KaK 3HaK H By 


JIMUHHa (poronoTeHitMasa COOTBETCTBYF} 


{| 
Audpy3vu CBOOOLHKIX 3apAOB BIy6b nomynpoBowHHKa. K anamorMuHomy Bil 


BoLy mpuuiu Baepux (7%) u SprpsHos (7°), uccleqoBaBLIHe MeTOJOM «3aJepxKH 
3IeKTPOHHOFO My4uKa» W3MeHeHHe KOHTaKTHOTO MoTeHIMasa CdS mpu OcBelll} 
HHH. 
B 3akoyeHve BbiparKaio rlyOoKy10 6marofapHocTb akag. A. H. TepeHur 

3a TIpeqoxweHHe TeEMbI HM pykoBoycTBO H E. K. IlyweHko 3a WeHHbIe COBETHI. | 
i 

Tloctynuno 
26 V 1959 
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Wornane Arkagemun nayr CCCP 
1959. Tom 128, Ni 4 


®HSUKA 


39. E. BAMHUITEMH u E. A. KYPAKOBCKHH 


HOBbIE JAHHbBIE O PEHTTEHOBCKHX CHEKTPAX HCIYCKAHHA 
_THTAHA B HEKOTOPbIX FHAPHAAX, KAPBHJAAX WH HATPHJIAX 


(IT pedcmaeneno axademuxom A. IT. Buxoepadoseim 28 V 1959) 


Ileppnie cBeyqeHHA O XapakTepe TOHKOM cTpyKTyppb Kfs-momoc ucnyckaHua 
HCHTTEHOBCKOrO CieKTpa THTaHa BIH pHsax, KapOuyax HW HUTPHAaXx GOpiwiu Nomy- 
eH HeCKOJIbKO JieT Ha3ay (*). OTH CHeKTPbI H3yUaIHCb NepBHYHBIM MeTOOM, H 
OSTOMY TPeOOBalacb HX MpOBepKa H YTOUHEHHE C NOMOMIbIO MeTOsla (plyopecileH- 
}MM B YCJIOBHAX, MOJIHOCTbIO YCTPaHAIONLMX BOSMOXKHOe BIMAHHe HarpeBaHnsA 
}Opa3ila pH mpoBeyeHuu askcnepuMenta. IIpuMeHeHHe BTOPHUHOrO MeTOMa BO3- 
jyKDCHUA CeKTPOB ObIIO HeEOOXOMMO TakxKe H VIA H3yYeHHA 3aBHCHMOCTH 
JOHKOH CTPyKTYPbI PCHTTeHOBCKHX CIeKTPOB HCIyCKaHUA THTaHa B uApHyax oT 
JOep2kaHHA B HUX BOROposa. YHOMAHYTHIC HCCeEAOBaHHA ObIWIM BbIMOJIHEHBI 
aMH mlo3fqHee. PaccmMoTpeHHe MOJIyYeHHbIX MPH 9TOM 9KCMEPHMeCHTAJIbHbIX Pe- 
JbTATOB IIpefcTaBJideT cofep2xKaHHe HacTOAero cOoOmeHHaA. 
Uccneqopanucb KapOMf, HM HHTPHA Cc cofepxKaHHeM HeMeTaJia, OJIH3KHM 
CT€XHOMeTPHyeCKOMy; TPH THApHsa c coseprxKaHHeM, COOTBETCTBEHHO, 
|, 2 H oKosIO 3 Bec. % BOMOpOa HW MCXOJHbIM MeTaJIJI BbICOKOM CTeMeHH YHCTOTHI. 
PeHTTEHOBCKHH CIeCKTP THTaHa B MeTAJIJIMYeECKOM COCTOAHHH HCCJIeMOBaJICA B TeX 
Ke yCJIOBHAX JIA CpaBHeHHA. 

Kap6uy 4 HUTpPHA ObwIu NOy4eHbI TEM 2%e cnocoOaMu, 4TO H B MpeAbIyuen 
padote (1). Tuqpugp Opium mo6e3HO mpegoctaBpiennt B. MW. Muxeesolt u yxe 
ICNOMb30BAaJIUCh OHAK Ap (7) WIA HCCeLOBAHHA TOHKOM CTPyKTYPbI PCHTTeHOB- 
KUX CH€KTPOB MOFOULeHHA THTAHa B STHX BeLeCTBAaX. 

_ B jonomwHeHve K XMMHUCCKMM aHaJIH3aM BCe H3y4YeHHbIe MaTepHaJbl Opin 
OBeprHyTbl Tak%Ke PeHTTeHOCTPpyKTYPHOMY HccJeqoBaHuio. PexutreHoscKHe 
N€KTPbI cbJIyopeclleHUMH THTaHa B COeJMHEHHAX M MeTaJIe MOJyuasIHCb C M0- 
OllbIO BakyyMHOrO Ty6yc-cnekTporpada (*). B KayecTBe OTPaxkatlollero KpH- 


Tala UCHOMb30BaJICA KBapll. Orparkatomulaa nuocKkocTb (1011). Jia usruda 
‘pucTaia B KpucTalofepxKatTese cnekTporpada HCNO/Ib3OBaJICA MeTO «yn- 
yyroro u3ru6a Ha ueTbIpex onopax» (4). 

Cnexrppi tbororpapupoBasiucb B MepBOM MOpsAyKe OTpaxKeHHA Ha BbICOKO- 
[YBCTBUTeJIbHOH MeJIKO3EPHHCTOH MWwieHKe, KOTOpadA pacnoslarasacbh mMepmeH- 
UKYJAPHO HalpapseHuio WucparMpoBaHHbIX PeHTTeHOBCKHX JyyeH. Payuyc 
i3rM6a Kpuctasa 260 cm. JIucnepcua mpuOopa B paccMaTpHBaemou OOsacTH 
nmekrpa <~2,5 X/mm. Pexum paOoTbl peHTreHOBCKOM TpyOKH crekTporpada 
0—75 mau 17 xp. Anog xpomuposaHupil. Jima ompeseienua mooxwKenua KB,- 
IOOChI HCIYCKaHUA THTaHa B MeTaJJIe HW Pa3JIMYHbIX COCMHCHUAX B KayecTBE 
ecepeH-IMHU UcnOMb3sOBaINch WMHMH Ko, -WyOneta Banagua. Tlosoxenve 
unnu KB’ cbuKcHpoBaocb mo OTHOWeHHIO K Kf;-IMHUM 9/leMeHTa B Uccuesye- 
OM coequHeHHH. OwnOKa B OMpeleeHHH NOJOKeCHHA ZHEPrHH MAKCHMYyMOB 
WH HCMyCKaHUsA 9uleMeHTa B pa3JIM4HbIX coequHeHuAX ~0,15 9B. Bce mo- 
YUeHHIE CIeKTpbI (OTOMeTPHPOBaIMCb B MATH CeYeHHAX MO BbICOTe JIMHHH, 
ocule Yero JaHHbIe yCpeAHAIUCb Kak B Mpeseax OMHOM MJIeHKH, TaK H [IA BCeH 
PYNNbI MapaVIebHbIX OFIbITOB. 
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Ha puc. 1 uw 2 npuBeseHbl NoyyYeHHbIe HAMM SKCMePHMeHTaJIbHBIe pesyae 
TaTHI. 

Vix paccMoTpeHve mMo3BoulAeT CeaTb CleMyIOulwe 3aKJIIOeHHA: 

1. JlaHHble, mMOyueHHBIe C MOMOL{bIO MeTOsa uyopecweHnny, HaxOAT 
B OUCHb XOPOMIeM COruacHH C pesybTATAMH MpesbIyueH paoorbl (7) H NOJHOCTH 
NOTBepKLaloT HX B OTHOLIEHHH B3aMMHOFO MOMOKeHUA NOOC UCMYCKaHHA TY 
TaHa B KapOuye, HHTpHye HM THApHze. 


ee es Ns SNE f 

0 06 2 W# 0 t 2 0 #8 | 

Puc. 1. ConocrapmeHue Puc. 2. Conocrapmenue | 
peHTreHopcKHx KB5-1MHHi peHtreHosckux K85-a1u- 
HciyCKaHHa THTaHa B Kap- HHH HCMyCKaHuA THTaHAa 
Ouge (/), HUTpuge (2) HU B MeTaie (1) H ruqpH- 
rugpuge,(c 3% Boxopona) gax c 1% Boyopona (2), 
a '(3) 2% Bogopona (3) u oKo- 


Jo 3% sBozopoya (4). 
VKaj,2 — MHuH  cpaB- 
HeHHA 


B kapOnjfe 4 HUTpPHe, YCTOMUMBHIX IPH Harpe: AHHH B LWIMPOKOM Temmlepatyp 
HOM HHTepBaJle, HMe€eT MECTO TakKxKe MOJIHOe COBMAaeHHe TOHKON CTPyYKTYPbI Cnek 
Tpos — dopmpr K 8;- uw K$’’-nonoc ucnyckaHHA M UX OTHOCHTeJIbHOH MHTeH 
CHBHOCTH. 

2. Crpyxtypa K®,-nosocbl ucnycKaHuA THTaHa B THApHsax cyllecTBeHH 
OTJMUaeTCA OT TAKOBOH B KapOuse H HHTpHAe. Ova OMxKe K CTPyKType MoNoc! 
HcNyCkaHHA, XapakTepHOM JIA MeTaJiJiIa, OMHAKO OTMHUAeTCA OT BCeX ApPyrH. 
CN€KTPOB 3HAaUHTeIbHO OOVIbIMeH WHPHHOM HM HaJIMYHeM JBYX MA@KCHMYMOB — 
mpefeax MOIOCchl HcnycKaHua. 

Touoxenne JIMHHOBOHOBOrO MakcuMyma Kf, -nosocel HcnycKaHua THTAaH 
B HCCJIeQOBaHHbIX THApuax B Npesesax TOUHOCTH H3MepeHHA OCTaeTCH HeH3MeEr 
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| 
im. MakcumyM 9Toii ¥acTu Movlocbl pacnouloxKeH Ha paccrosHuH ~1 9B Cc JIE: 

BOJIHOBOH CTOPOHbI OT MaKcuMyMa Kf,-moulocbl THTaHa Y MeTaJJla, a CaMa OHA 
) dopMe WpakTHYeckH He OTMHYaeTCH OT MOCeqHeM. 

SOTO OOCTOATEJIbCTBO ObIIO HCMOMb3OBaHO HaMH [VIA IPpHOJIMxKeHHOH KOMMUeCT- 
HHOM OeHKH W3MeHeHH B cTpyKkType Kf;-nolocbl UciyCKaHHA THTaHa B 
Upufax pa3sIMuHOorO cocTaBa (NYHKTHPHble JIMHHM Ha puc. 2). 

Oxasasocb, YTO NOWO*RKeHWe KaxKOTO H3 MAKCHMYMOB B Mpesesax AByrop- 
H Kf;-novlockt ucnyckaHHA THTaHa B THApNyax He 3aBMCHT OT cosepxKaHHA 
mopona. Ilociequee cKa3bIBaeTCH JIMUIb Ha OTHOCHTeIbHOH MHTeCHCHBHOCTH 
POTKOBOJIHOBOH YacTH MOOChI AUCiycKaHHuA (oTMMYaIoOUleH ee oT KB;-nomO0cHI 
myCKaHHA MeTaJIMYeCKOrO THTAaHa) MO CpaBHeHHIO C JJIMHHOBOJIHOBOM YacTbiO. 
ruipufa c 33 at. % Boopoya 9TO OTHOLeHHe paBHo 0,11, y ragpugac 50 ar. % 
5, a y nocwleqHero rHApHya c elle GOulee BHICOKHM cOfep»%kaHHeM Boopoa 
ero sHub 0,06. en Se ‘ 

TakuM OOpa30M, HeCMOTPA Ha GOOVJIbIIyIO CTeMeHb «MeTAaIH3allNn» CBAs 
rHApuAax, NOATBep2*KeHHY10, B YaCTHOCTH, IPH HcCeOBaHHN TOHKOM CTpyK- 
PpbI PCHTTEHOBCKHX CHe€KTPOB MOPIOULeHHA THTaHa B 9THX BellecTBax (*), u 
3aHHe B 3THX TeaX KOJWJICKTHBa JJIEKTPOHOB, BKJIOUAIOUerO, MOMHMO 3JIeKT- 
DHOB THTaHa, |S-9J/IEKTPOHbI BOAOPOMA, MOcseHue, MO-BUIMMOMY, HEMOJIHOCTbIO 
PauyMBalorT CBOIO KHHAMBUYaJIbHOCTb». OTO MPOABJIAeTCA B TOM, YTO B THApH- 
1X C OTHOCHTEJIbHO MaJIbIM COJepXaHHeM BOMOPOsa, B KOTOPBIX elle HeT MOJIHO- 
) ZAMEILCHUA SJICEKTPOHHbIX JedeKTOB B 3d-noOce SHEPrHH MepexoHoro Me- 
Ja, YBeIM4eHHe KOJIMYeCTBa BOJOPOLa B CMNAaBe CHJIBHO CKa3bIBaeTCHA TOMbKO 

MHTCHCHBHOCTH KOPOTKOBOJIHOBOH YaCTH MNOJIOCbI UcMycKaHHaA (HalMeHee 
OUHO CBASAHHbIe C THTAHOM SJIEKTPOHbI) HW lpakTHYeCKH He H3MeHAeT HHTeH- 
BHOCTH H (POpMbI ee JVIMHHOBOJIHOBOH YacTH, a Tak2xKe OOUeH WIMPHHbI MOJIOCHI. 
NpOTHB, B OoraTHIX BOJOPOOM THApHAaXx Cc 3anoHeHHOU 3d-MoOcoK TUTAaHa 
OTHOCHTeJIbHadA HHTCHCHBHOCTb KOPOTKOBOJIHOBOL O6s1acTH B Ipefesmax KB,-m0- 
Cbl UCIycKaHuA THTaHa pe3KO yMeHbIUaeTca. 5 


3. B nmpeqpaputembHbix onpirax pa6orsi (1) He Oblmo0 OGHapy2xeHO mpucyr- 
iBua KB’’-JIMHMM B CNeKTpe HCMyCKaHHA THTAaHa B HCCJIeEOBaHHOM ruypuyze. B or- 
MUMe OT 3TOTO Ha JJIMHHOBOJIHOBOH CTOPOHe BCeX OTHOCALIMXCA K THApHam 
DHBBIX plc. | uw 2 HacTOAMeH paOOTbI JOBOJIbHO YeTKO HaOwJiOfaeTcA ciaban 
) HHTCHCHBHOCTH JIMHHA, KOTOPad MOXeT ObiTb HeHTHpUUNpOBaHa Kak Kf’’- 
loca THTaHa B STHX CoesMHeEHUAX. JIA OKOHYATEbHOLO CYKeHHA 06 9TOM,. 
TakxKe JI BbINCHeHHA HEKOTOPHIX eTaJieH, BaxKHbIX JIA TEOPHH PeHTTeHOB- 
[MX CHEKTPOB MH MCCEOBAHUA NPUPOAbI XMMMYECKOH CBA3M B UBy4aemol rpyn- 
| COe.MHEHHH, HYXKHbI, OfHakO, JOMOJHUTeEIbHBIE HCCIeqOBaHHA. SamMeTHM 
[llb, 4TO ycTaHoBJeHve cbakTa cymlecTBoBaHua KB’’-caTemmtTa, OlleHKa ero: 
HOCHTCIbHOM WHTCHCHBHOCTH HM MCCJIeOBaHHe CBA3H 9TOH BeJIMYMHbI C COCTa- 
IM rupWa, B COOTBETCTBHH C pa3BHTbIMH HaMH paHee (°) mpescTaBseHHAMH 
Mpoucxorwk eHun 39TOH JIMHHH, MOTJIM Obl JaTb AONOJHUTeEIbHbIN MaTepHall WIA 
IKJCHHA O BeMMUHHe 3apsaya y BOMOposa B THApUAax (HIM CTeNeHH MOJIAPHO- 
CBASH B ITHX MeTAJJIONOMOOHbIX COeAHHEHHAX) UH €FO 3ABMCHMOCTH OT CocTaBa 
aba. 


VucrutyT reoxHMHuH M aHasMTHueCKOM XHMHH Tiocrymuio 
um. B. MW. Bepxagzcxoro 25 V 1959 
AkayemHH HaykK CCCP 
Ojecckuli nefarormueckHii HHCTHTYT 
um. K. JJ. Yumucxoro 
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Jlonnanp AkagweMunu Hayk CCCP 
1959. Tom 128, Ne 4 


Axanemux AH YCCP A. [. POJIbAMAH u A. K. KYPUIEB 


JOMEKT JJIMTEJIbHOH «NAMATH» MPH ®OTONMPOBOAMMOCTH | 


Tlerpvo (2) HeqaBHo Ha3Bas adpeKTOM NaMATH YCHJIeHHe JIOMMHECIeHIE} 
KOTOPOe OH HaGsmOfal y socdopa (cybpHA WHHKa HW KaMUA, AKTHBUPOBAHH 
MapraHlleM) B pesyJIbTaTe Toro, uTo octpop MpefBapnTeIbHO HAaXOAHJICA Dh 
qlelicrBHeM Pe€HTreHOBCKOrO H3syYeHUA M aJeKTpHYecKoro Nod. Tlocne nay 
B17 "ac. MHOXKUTEIb YCHJeHNA sOMMHeECHeHUMH yMeHbillasica c 2,3 no 1} 

Y HeKOTOPHIX MOJYMPOBOHHE! 

2253-10 a HaGuloaeTca yChseHHe (oTOMpoBo}s 
MOCTH Hocsie MpelBapHTeJIbHC 
OcBelleHHA. O mofoOHOM jleHcTBI 
BHMMOrO CBeTa Ha CePpHO-KajIMMeB} 
doroconpoTuBeHHA cooéujaH B.) 
puk u IIpoxepmex(?). Hue coon) 
€M JlaHHbIlec OTHOCHTEJIbHO JWIMTCJIbH} 
«MaMATH», MOJyYYeHHbIe HaMH Kak Of 
PeHTTeHOBCKOM OOJIYYeCHHH, TaK | 
TIpH OCBelleHHH CepHO-KaJMHeB 
Te a te ee fee te mye NOJIMKPHCTaIHYeCKUX (PoTOcon}| 
THBIeCHHH. Omnpesesasioch pa3JIHu 

Puc. 1. UnqukatopHoe na6ogenve caja Bos- B XOJe HapacraHHaA PoTonpoBosM 
Oyxqenua. Hanpsxenne Ha coToconpoTuBleHHn = eT y doroconporuBeHHi HeB! 
Are 6yXKICHHBIX HW y BO3OyKJCHHBIX || 

JyueHHemM WuIH ocBeuleHuem. J] 

CPaBHeEHHA 9THX COCTOAHHH B KayecTBe UHAMKaTOpa OpadH doToToK nod 
20-ceKyHAHOrO OCcBeleHHA WH OGsJlyueHHA. 

JjaHHple pwc. 1° oTHOCATCA K OCBEMICHHIO Yepes B3eIeCHBI CBeTOHIE 
(A oxos1o 540 mu) horoconporuBsenua Tuna OC-K1. [lpu HayanbHom ocBeureH| 
ONpeqeAICA HavaJIbHbI YPOBeCHb UYBCTBUTEIbHOCTH (ChOTOCOMPOTHBJIeHHA 
@oroconporHBeHHe Bo36yxKalOCcb OcBelleHHeM B TeyeHHe 5 MHH.; MOC! 
NpekpallleHHA OCBeMLeHHA BbOKH aH 5—10 MuH., moka doTOTOK ynayeT mot 
AO HavaJIbHOrO TEMHOBOPO 3HaYeHHA, WH 3aTeM M3MepsAuIH B TeveHHe 16 yac. 11 ft 
(bOTOTOK-HHAMKaTOp, KaK ykKa3aHO Ha rpaduxKe JJ, KoTOpH MOKa3spIBaer Cr 
«namMaTH». [leppoe 43 STHX H3MepeHHli Jao MHOKUTeIb ycusenusa 4 (21 Ile. 
HH UIKaJIbI BMeCTO 5,2); ciycta 12 yac. MHOKUTeb ycHNeHHA Opi eme | 
Temnopol TOK u3Mepsicd B Ha¥ane KaxKOrO ONPemeeHUA MHAUKaTOpa; 
Obl Heu3MeHHO 1,1—1,2 nenenua. | 

Hirak, mpeqBapuTenbHoe OcBellleHve MOBBIMaeT HayabHy1o doronpoBo) 
MOCTb (POTOCOMPOTHBJIeHHA, H MOBbIeCHHaA YYBCTBHTeEIbHOCTh COXpaHaen 
NOCcTeMeHHO cnajlat, B TeYeHHe JeECATKOB UaCOB. 

MHAMKaTOpHble H8MepeHUA BKJIOUAIOTCA B BO8MOXKHO MeHbINeM UHCI, 1 
Kak KaxkJloe yCHJIMBaeT HMeIolleecH BOsOyxKAeHue. Dro noscHser puc. 2, 
KOTOPOM H300paxKeH PesyJIbTaT CepHH WHAUKATOPHBIX W3MepeHHi mpeqBat 
TeIbHO BbIep2%KaHHOrO B TemHOTe coToconpoTuBAeHuA. Ha rpaduKe J yKa3a 
H3MepeHUA TEMHOBOFO TOKa; Ha rpaduKe JJ — u3smepeHua ToKa Mocse 20 
ocpemleHHa. Mexiy [ByMA mocseqOBaTeJIbHbIMH OCBeLLeHHAMH. MmpoTeK 
4 mun. 40 cex. [pu sBropom wHAMKaTOPHOM H3MepeHHH 4YyBCTBUTEbHOC 
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agauiacb 25,5 BMecTo 17,8 pH MepBoM, T. e. yBeIMUMAach Goee uem Ha 40%. 
pesy/lbTaTe SIOBTOPeHHA TaKHX H3MepeHHH BO3OyxKMeHHe MOCTHraO cTalHo- 
pHOrO 3Ha¥eHHA, Ip KOTOpOM 3a 4 Muu. 40 ceK. Nay3bI KMaMATb» OCMAGANACb 
_CTOJIbKO Ke, HACKOJIbKO OHA OCBeKaJacb 3a 20 cek. ocBenjeHua. MHOxUTeIb 
WJIeCHHA JOCTHTa/l MpH sTOM 3HayeHHA 1,8. Mu_uKaTOpHbIe H3MepeHHA aor 
HHbIe CBCJCHHA O COCTOAHHH (OTONPOBOAHHKa, OAHAKO MOJUKHbI IPHMeHATLCA 
CTOPOXKHOCTHIO BBHAY BO3eHCTBHA Ha H3yyaeMbIlt Mpolecc: MoTOTOK OT KpatT- 


x x 


0 2 0 @ S30 GC Maun. B 20 40 cer. 0 20 4 Wcex. 


Puce. 2 Puce. 3 


uc. 2. Bos6y2xxneHHe oTOCOMpoTHBJIeHHA NYTEM MOBTOPHBIX HHAMKATOPHBIX OTCYeTOB. OcBe- 
eHve: JlaMmouKa HakaJIHBaHHaA, seleHbIH cBeTodunbTp. Hanpsxenve na cborToconpoTuBame- 
HHH 6168 B 


c.3. Hapactayne oToroka mpH peHTreHOBCKOM oGw1yyeHuH. PeHTreHoBcKan TpyOKa c 
eHBIM aHTHKaToJoM pH 20 Ma ToKa H 35 KB cTaOHmM3HpoBaHHoro §6RanpsxeHua. Jlyu 
MJIbTpyloTca yepes 10 cm Jepespa. J— HeBos6yxeHHOe coTocompoTuBlenHe; JJ — cotoco- 
PpOTHBeHHe BOs6yxJeHO MpeswecTBoBaBLIMM OOmyueHHem; /// — Bos6yxKeHHe CHATO C 
OTOCONpoTHBeHHaA 10-MMHYTHbIM MporpeBom mpu 70°; JV — dhoroconpoTuBmeHke CHOBa BO3- 
6yxeHO O6myuenvem //J. HanpsxKenve Ha cotoconpotupuienun 168 B 


OBPeMeCHHbIX HMIYJIbCOB OCBeLLCHHA HIM OOJYYeHHA MOXKET CJLYXKUTb YyBCT- 
MTeJIbHbIM HHIMKATOPOM HaKOMJIeHHOrO BO3OyKeHHA. 

IIpemBaputTesbHoe OcBellleHHe WH COJyYeHHe COBepLICHHO H3MeHHeT xo 
pupol HapacraHua dotrotoKka. IIpumeppi ZaHp Ha puc. 3 u 4. Bee rpaduxu 
uc. 3 MOJYYeHbI MPH OMMHAKOBbIX YCJOBHAX PeHTTeHOBCKOrO OO/TyYeHHA. Kpu- 
aa J epeqaeT NepBHYHY!O KPHBY!O HapacTaHHA *oTOTOKa MPH AeHCcTBHH peHrT- 
SHOBCKUX Jlyuei Ha (POTOCOMPOTHBJeHHe, BbIepxaHHOe CBBILIe CyTOK 6e3 
OSJIeHCTBHA CBeTa WIM PeHTTeHOBCKHX sJyyeH. OOy4eHHe JVIMIOCb OKOWIO 
5 MHH.; B TeyveHHe CulemyromlHx 6 MMH. TOK ynaJ Jo 3HaueHHaA 1,5, ¥ Torza do- 
ICONPOTHBIeHHe MosBeprasocb BTopomy oGyyeHHIo. Ilonyyen rpadux /]. 
HOKUTeIb ycueHHA (mocue 20 cek.) Obl OKONO 6. XO sTOrO rpatuKa xapak- 
PHO oTmHMuaetca oT J. JIA ycTpaHeHHA BO3sO6yKMeHHA COTOCONpOTHBIeHHe 
IO Mporpeto oKosIo 10 MuH. mpH Temnepatype 70°. OxsaxeHHOe JO KOMHAT- 
oH TeMMepaTyPbI, OHO NOX AelicTBHeM PeHTTeHOBCKHX JyYeH alo KpuByt0 (o- 
yToKa JJ], BecbMa cxorxkylo c J, T. e. BO3OyxKTeHHe ObIIO B SHAYHTEbHOH ome 
cTpaHeHo HarpeBaHkem, a cnycTa 5 MHH. IpH MOBTOPHOM OO.lyYeHHH NosyyeHa 
pupan JV, BecbMa cxoxwkaa c KpuBol JJ. CopeplwieHHO Tak Ke ObwvIM MpoBeeHbI 
3MEPCHHA IPH OCBeULeEHHH COTOCONMPOTHBJeHUA (3eeHbIN CBETOPUJILTP C MaK- 
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CHMyMOM mporycKaHua oKos0 540 mu), mpaBesenubie Ha puc. 4 rpaduku J, I! 
III, IV. Muoxurenb ycusenna (qn 20 cek. OCcBeleHHs) Obl OKO 2,6. 
Tpaduku BbIABJIAIOT, HaCKOJIbKO C) 
25 +15 10 I I€CTBEHHO TIPH H3yY¥eHHH MpolleccosB p 
JakcallMH (OTOMpPOBOAMMOCTH CePHHCTO)| 
VY  xKajiMuat HW NOXOOHBIX MNOJyNPOBOAHHKG 
KOHTPOJIMPOBaTb OTCYTCTBHeE lpeBapi} 
Q TeJIbHOrO BOSOyKTeCHHUA, TAK KaK B HHG| 
cayyaae HeH3BeCTHaA MpesbicropHa ocaé 
XKHAeT XOM Mpolecca HeEyYHTbIBAeMBIM OOPs 
30M. ‘ 
OG6patlaeT Ha ceOA BHHUMAHHe XO Hap 
cTaHua (poTOTOKa y paHee HeBo3s0yxK Tek 
HbIX (POTOCOMPOTHBJICHHH (CM., HanpHMel| 
CM ek CER puc. 3, KpuBaa J). PororoK Hapacta(y 
cnepBa c MaJiIOH CKOpOcTbtO; nmocJeqHs! 
Puc. 4. Pies oa pictues, YBeJIMUMBaeTCA JO MAKCHMAaJIbHOH B TOU 
ae ree ie ene 3 Hanpaxe. UeperuOa, mocye vero ona mocTeneHr} 
Hue Ha (boTOconpoTHBeHHu 16832 JF= yObiBpaeT < Ip HOsIH2KeH HEM K CTalwHoHal 
Hepo3s6yxKeHHoe  doToconpoTuBsenHe; HOMY 3HAYeHH!IO MoToTOKA. 
IT — doroconpoTapsenne, BosbyKeH- B pesakcalMoHHbIx mpoleccax or 
il = hae as oe Ce Ge MPOBOAMMOCTH NOMMKpUCTaIMYECKOro CCl 
rapnenus 10-MHHyTHBIM Tporperom npn MOXXHO OTMETHTb YeTHIPe BarKueHMIUX Gi 
70°; IV —otoconporupnenve cxosa 3b. [lepBaa cba3a — HakomueHHe BO36yxt 
BosOya eno ocBeuenHem J// JIeHuA, MpHyem ChOTOMpOBOAUMOCTb Haps 
CTaeT YCKOpeHHO; 923Ta (basa oTpaxkeHa 
HeKOTOPpOH Mepe B Cxeme, npeqiowKeHHOH B. E. JlammKapepnm u T. A. Oi 


: ‘ 5 
qopycom (*), cormacHo KoTOpolt oToseKTPOHbI 3 BasleHTHOH 3OHBI TOABAs 
IOTCH CMepBa Ha yPpOBHAX 3aXBaTa, a 3aTeM BTOPHIM (boTomepexoyom mil 
peHocaTca B 30HY MpoBoxuMocTH. CocTaBJIeHHbIe JIA 3TOM MOJeIM ypaBHeHH 


NPHBOAT K BbIPa2xKeHHIO JIA KOHIMCHTPalluu JJIEKTPOHOB B 30HE IIPOBOJUMOCTH 7} 


20+ 


10 


1 


We vA 


1 


ny = ayo 2x? |= BB ae a | ( 


rye L — ocpellleHHOcTh (OTOCOMpOTHBAeHHA; 41, % H Py — nocTOAHHbIe Ko9aq 
(PHILHeHTHI; 
1 


a 
Bo+ deb | 


OTO BbIPAarKeHve YOBJETBOPHTeEIbHO cormacyerca Cc Hallumu H3MepeHHAM 
B ipefestax or? = 0 fot = 7 +, Kak BUAHO U3 Tabs. 1. OHaKO OHO HE nmepeqae 


Ta6nauua 14 


@oroTok pH peHTreHoBcKoM o6syueHHH. 1 MM UIKanbt = 2, OMOm ar 
Hanpsaxenne Ha dotoconporuBsenun 195 B. 


t ide 
MY sup 0,043-9,22 ee HG (4 —e eas | : MM 1gpq = 0,823%(4 . oe ee 


Bpema ¢, cex 


o[ | | » | | % | o | m | o | » | 400 


Mog» MM want] 0 | 1,7 | 4,7 | 8,3 | 12,4 |45,9 | 19,0 |22,4 | 25.6 thee 30,4 
"eww MM uname O | 1,54 | 4,67 | 8,35 [12,8 | 16,05] 20,0 | 23,95| 27,75] 31,85 | 35.8 
MtpwwMMunKambt] O | 1,54 | 4,68 | 8,3 |411,93/45,5 | 19,0 }22,4 |25,7 |29,15|32.9 


? 


HCKOTOPBIX CYIeCTBeHHbIX OCOOeHHOCTeH HapactaHus (boTOTOKa, KaK NOABMeHH 
TOUKH NeperHOa (BOM3H ¢t = 40 cex.). | 
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Xo Pororoka OTOOparxkaeTCA HECKONbKO JULIE SMIMPHYeCKHM BbIPaxKeHHeM 


| ny = 0,323¢ (1 — e—*/15,45), (2) 
(a ycTaHaBJIMBaer TOUKY NepernOa mpu ¢t = 2t. OGa BHIpaxKeHua Aalor LA 
<t HapacraHve n nponopuHonaibuo ??. [leppan cbasa BElcrynaer BHOMHE OT- 
TIMBO TOJIbKO Y NpeIBapHTebHO HEBOSOYKeCHHHIX (POTOCONPOTHBJIEHHH mp 
icTaTOUHO C1aO0M OCBeLIeHHH WH OGyueHHH. 

 Bropaa cba3sa mpolecca — 3ameiatolleecad HapactaHue (boroToKa JO crallHo- 
pHoro 3HayeHHsA. Ora tba3a, paBHO Kak MH TpeTbs (basa — crag cboroToKa nocwe 
eBpalleHHA OOJYYCHHA HIM OCBeLLeHHA MOUTH JO TEMHOBOrO CTallMOHapHOrO 
aueHHA — W3yyuallacb MHOrHMH HccwieqoBaTesiamu (4). 

Uerpeptaa tbasa — MeJVICHHbIM cial, HAKOMJIeHHOTO BO3OyKeHHA B Pe3yJIb- 
Te PEKOMOMHAILMH SJIEKTPOHOB, HaKOMJICHHbIX Ha YPOBHAX 3aXRaTa C bIPKaMH, 
Wep2KaHHbIMH Ha YPOBHAX MPHJIMnaHHA; OHA MPOABMAeTCA B MHAUKATOPHbIx 
MepeHHAX. OTOT 3anac 3JIEKTPOHOB OJIMWeTBOpAeT COOOM «MaMATb» MOsyMpo- 
HUKa, H ueTBepTasd (basa MOET ObITh OOPa3HO Ha3BaHa KCTHPaHHeM TaMATH». 

ABICHHAMH JWIMTeJIbHOrTO COXpaHeHHA BO3OyxKJeHHA (hOTOMPOBOMMOCTb 
ImKaeTcA c docdopecuenuveH. C pyro cropoubl, WWIMTeIbHad MaMATb 
TOCOMPOTHBJCHHH CO3faeT OOAaCTb ABJeHUM, MpOMexKYyTOUHY!IO MexKLy (oro- 
adveH HW MaJIOMHeEPIHOHHBIMA coTosddektamMu. Ona MOxKeT HalTH TpakTH- 
CKOe IIPHMCHeEHHE B CBA3H C BO3MOXKHOCTHIO MIPOABJIATb ITY NAMATH MOcMeLyio- 
4M OOJIYYCHHEM HJIH OCBeLLeHHeM. 
3a WeHHY!O MOMOMIb MPH BHIMOJHEHHH U3MepeHHH MbI BbIpakKaem Olarojap- 
Th T. M. Xauany. 


PoctosckHit-Ha-Jlony [loctymus10 
| MEDKeHEp HO-CTPOHTebHBILi HHCTHTYT 6 VII 1959 


IWMTHPOBAHHAS JIMTEPATYPA 


Ga Die st tia u, Zs. Physi 150,..No 45 447,(1958).., 22 G.) Walemic ky FasPine= 

rmain, J. Phys., Radium, 15, Ne 1l, 757 (1954). %B.E. JIamKxapes,l.A.DMe- 

Peyic, Mane All CCEP. cep? cus.) 16; No le sl (1952)) 4 J. Fass biemd en, Bo sSie- 

p hin, Ann. d. Phys., 10, Ne 6—7, 374 (1952); G. HoOhler, Ann. Phys., 12, Ne 7—8, 
W953)y 1G2 GB Gre Hu Won, 8 KIO 923) 1) No 16,9 942, 41953); 
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Jloxaagn Axagemunm nayr CCCP 
1959. Tom 128, Ni 4 


B. H. KOFAH 


O POJIM W3JIY4EHHS MPMMECEM B BAJIAHCE 9HEPrMK 
NJIASMEHHOTO WHYPA 


(ITpedcmaeneno axademuxom M. A. Jleonmoeuuem 25 V 1959) 


§ 1. BBegenue. OHHM 3 MyTeli NOTepH SHEprHH BOZOpOAHOH Hd] 
qelirepHeBou vla3MOH ABJIAeTCA U3yYeHHe, CBA3AHHOe C HaJIMYHeM MIpHMi} 
cei. Sto u3smyyeHHe MpenATCTByeT MOBbILIeHMIO TeMMepaTypbl 3JIeKTPOHO} 
Ouo OpipaeT TpeX THMOB: TOpMO3HOe (CBOOOHO- CBOOOMHBIC mepexogpl), pi) 
KOMOMHALLHOHHOe (CBOOOJHO-CBASaHHbIe MepeXxofbl) H HHeliuaToe (CBASaHH') 
CBA3aHHbIe Mepexoyp). MHTeHCHBHOCTb TOPMO3HOTO H3J1yYeHHA Mponopityi) 
HambHa Z°T, a peKoMOwHalMonHoro, corsacHo (1, 7), MponopuMoHasbH) 
Z‘*T—’, Tipu wu3kux TeMmepaTypax mpeoOmagaeT u3yyeHue B wMHUAX. IIf] 
HasMuHH mpHMeceli c OOMbINMMH aTOMHbIMH HOMepaMH Z HHTeCHCHBHOCT| 
U3YYCHHA KaxKMOrO W3 TpeX THMOB 3aBHCAT OT S*PeKTHBHOM TJIyOMHbI OHI) 
3allMH aTOMOB TIpHMeceH Z,m, KOTOPaA BIMVIOTb JO TeMMepaTyp NopsAAKa COTE} 


WIM JaxKe TbICAY 93JIEKTPOH-BOJIbT MOKeT ObITb 3aMeTHO MeHbIe, 4eM it 
B muTepecylonlux Hac yCJIOBHAX paspex%KeHHOM M1a3Mbl 3ABHCHMOCTL Zog C/ 
TeMIIepaTypbl 3aBeOMO He onpeweaetca topmysoh Caxa. | 

B BaxkHol paO6ote Kuoppa (*) 3aBucumocTb Z,»(7T) ompemesieHa, HCxoOd) 
W3 TIpeWOKeHHOK JubBepTom (3) CxXeMbl CTalWMOHAPpHOTO COCTOAHHA paspt 
XKCHHOM MWa3Mbl, KOTOpoe XapaKTepHsyeTCA PaBHOBeCHeM Mexly MOHN3AILHe| 
QJIEKTPOHHBIM YAapOM H U3/yuaTeJIbHOM peKOMONHalMeH. Kuopp paccunta}) 
HMHTCHCUBHOCTH M3JIyYYeHHA KaxKMOrO W3 TpeX THNOB B (PYHKIMH 9/IeKTPOHHC! 
TemiepaTypbl WIA AByX COpToB MmpuMecH: kKuCcJIOopoqa (Z = 8) UW KaJbUy| 
(Z =20).B nactosamel pa6ore pesybrarni (7) HCHOMb3y!OTCA JIA OLeHKU pos 
W3JIyueHHA MpuMeceH B OallaHce 9HeEPprHH KOHKPeTHOH Mla3MeHHOHM CHCTeMBI -} 
WHypa, yep2%kWBaeMOro MarHHTHBIM MOJIeM TeKyllero MO HeMy TOKa H HarpeBi 
€MOFO J2KOYJIEBbIM TeIVJIOM. 

§2,.PonbMaaOH TNpuMecH BOaMaHce DHEPHA NMA: 
3MC€HHOTO WHypa. Sajayy O POM W3JyYeHHA MpuMece MbI paccMo” 
PHM B culelyiouleH MpocteHiuel nocraHosKe. Ilycrb umeetca KBa3HCTallMOHa] 
HbI MOJIHOCTbIO MOHH3OBaHHbI BOAOPOLHbIM WHYP, yep2%KHBaeMBIi B OCHOBHO 
MarHUTHBIM OJIeM TeKyllero MO HeMy TOKa. TIpennonoxKum, 4TO B WHype npr 
CyTCTByeT HeKOTOPOe 3aaHHOe KOMHUYECTBO ONpPeLeeHHOH MPpHMeCH HM YTO YACHT 
WaCTHI, MpHMeCH MaJIO — B TOM CMbICJIe, KOTOPbIi BbIncHUTCA H3 § 3. Temmep: 
TYPbl HOHOB HW 9JIeKTPOHOB OyeM CUNTAaTb OMHAKOBBIMH. B 6anaHce dHepr 
yuTeM HarpeB Ma3Mbl JOKOYJIEBLIM TeMIOM H OXaKeHve H3yseHHeM uacTH 
mpHMecH H caMoro Bosoposa. Bce BeHYHHEI CUMTAaeM YCPeMHeHHBIMM nO ceux 
HMIO «wHypa. IIpu chenaHHbIx JomyuleHuax uMeem: 


Oren ome Quo 4 = Qson ca ra*nen 1S (ds) = ra*neF (Ts (] 
mx = FI? /(na®o), ( 
nl? = 4c7NGh. a 


Shecb Qax WH Quan — OTHECEHHBIE K eMHULE BpeMeHH H K eHHUIe It 
Hbl WHypa J2KOyJeBO TemIO HM 9HeprHA, yHOCHMad u3ayueHvem (Qy: 
BKJHOUaeT H3lyYeHHe Ha* HOHAX IMIpHMeCH Qnapnm HM BOROpoOMa Qsom 
a— payl4yc wHypa; J —nonnpli tox; T—tTemnepatypa (B 9HepreT HYeCKH 
€AMHHUAaX); Me—TMOTHOCTh a2JleKTpoHoB; N = ra2n.— aucao 9JIEKTPOHC 
(HIM HOHOB BOopoga) Ha CAMHMLe LMHEI WHYypa; ¢ — MpoBogMMocTb m1a3M. 
Monmepek MarHHTHOTO Nowa, paBHad (CM., HanpHMep, (‘)) 


I 


3 
o=0,T i. 3, = 1,83-1017 cex! xop—”. (4 
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4 — Oespa3MepHble KoadpuinenTE (4); mepBbiii 43 HMX YUHTbIBaeT CKHH- 
€KT, AHH3OTPOMHMIO MpOBOAMMOCTH H TeMJO, BbIeAeMOe |.a3HMyTAaJIbHbIMH: 
<aMH, @ BTOPOM XapaKTepH3yeT UCMONb30BaHHve TOKa WIA YyepxKaHua 
3MbI (OH 3aBHCHT OT COOTHOLICHHA COOCTBEHHOrO HM MposOJbHOrTO MarHHT- 
X MOJIeH; B KBa3HCTalMOHapHbIX ycoBHAx y4<1). Jlanee, n*— uncao0 
OB MpHMecH B efHHHWe OGbeMa (corsacHO (* , paBHOBecHad rutyOuHa 
W3allMH pe3sKO BbIpaxKeHa, Tak YTO OOJIbINMHCTBO WMOHOB MpvMecu uMeeT 
H H TOT %e 3apal =~ Z.q). Hakoneu, Fz(T)—orTHeceHHad kK eunUe 
OTHOCTH 9JIEKTPOHOB H NpHMeCH CyYMMapHas HMHTCHCHBHOCTb 'TOPMO3HOrO, 
OMOHHAaWMOHHOrO U JIMHeHYaTOrO H3JIyY4YeHHA MPHMeCH C ATOMHbIM HOMepoM 
¥3 €(MHMUbI OObema; F(T) —cCyMMapHad HHTCHCHBHOCTb TOPMO3HOTFO H 
OMOHHAWMOHHOTO H3Jly4eHuA BOMOposa. Suauenua Fz(T) Aaa Kucnopona 
QJIbUMA, MOJYYeHHbIe CYMMMPOBAHHeM COOTBETCTBYIOINMX KPUBBIX U3 (Gian 
sHauenua F,(T), nomyueHuple v3 (1) M? mpyBeyeHp B Ta6s. 1. 


Ta6Oauuna 1 


T, 9B 
Ae ee ee a et 
Fy, (T), 9pr-cm-cex—} 
24-10-24 | 2,0-40-% | 2,9-40-% | 4,9-10-% | 1.4-40-28 1,5-10-2 
Kucaopog (Z = 8) 

(T), apr-cm’-cex-1 2-10-20 77-10-21 |3,4-10-21 1 3-10-22 —} |9,6-10-22 
‘Fy 104 4.108 | 4-108 | 3-102 = 60 
eer? cmt A, GeO 3 1018s 74 ,7- 1016 |42, 4.1026 —!) 1,05- 1016 
=. - |6.5.40-% |2,9.40-21|4, 4-10-21 9,5-10-%| t~ |4,2.10-2 
Kaspuni (Z = 20) 

(T), opr-cm3-cex-2 4-40-19 17,2-40-20) —  |3,3.40-20)4,8.10-20] 1,5.10-20 
vr 5-104 3-104 — 7-103. 2-108 1-408 
kpur cm71 3,2-1015 | 1,4-10% — 9,6-1014 | ,.7,8-1014 | 6,7-10" 
hee orp} 2,5-10-19| 8-10-20 — —_|2,7-10-20|4,5.10-20] 4, 4.10-20 


| B oramuve OT CBOMX OTICIbHbIX Cylaraembix (cM. (7)), CyMMapHad HHTeH- 
BHOCTb H3JIYYeHHA MpHMeceli B paCCMaTPHBaeMOM MHHTepBasie TemMmepaTyp 
MeHAeCTCH JOBOJIbHO MefvieHHo. M3 Ta6m. 1 u dopmyspt (1) BuaHOo, 4TO 
€ IIpH colepxkaHuu Mpumeceli, mpesplitiaroujem B cpezHem (0,01—0,1) % **, 
1M HPpaloT TvlaBHY!IO pOb B MayueHuM nasMbl. Mbi OyzeM cuuTaTb 93TO 
PABEHCTBO BbITIOJIHCHHBIM HM B COOTBETCTBHH C 93THM IpeHeOpexem B (1) 
sJIVYeHHeEM BOOposa. 


EctecTBeHHOH MepoH poulM MpumMecel B OaslaHCce SHeEprH ABJIAeTCA OTHO- 
eHHe H3yy¥aeMOH SHepruuH K JxKoyseBy Tenny. M3 (1)—(4) Haxogum 


. Qusa/Quox a Nel Nears (5) 
le N* = ra?n’ -— uMcJIO aTOMOB TIPHMeCH Ha CAHHHUEC AVJIMHbI WHypa, 
en 4c? f1,0-10-8 = 
Nifowr = aE = SS ary] 6) 
047 Fz CRY lealz Coy 


(PHTHYeCKOe» YHCJIO ATOMOB IIPHMeCH Ha eAMHHUC AVIMHbI, IPH KOTOPOM HX 

3yueHHe YHOCHT BCe BbIAeAIONIeeCA B Ma3Me JVKOYJeBO Tero. 
PesybtaT (5)—(6) y2xxe uMeeT NpocToH BHA— M3 Hero BbINaJIH BeJIMYMHbI 
_N, a. Wloxctanoska sBuoro Buga Fz(T) HenaeT STOT pesysbTaT elle 


ee OOO3pHMbIM. B Ta6. 1 npHBeweHbI 3HayeHUA NE oe TOJCUHTAaHHble M0 
opMy Je (6), mpuyem npnusato f/7 = | (lOckOvIbKy dbaxtuyecku fal, y7<1, 
aKOH BbIOOop f/y S3aBbIllaeT pOJb MpyMeceli, T. e. ufeT «B 3anac»). Kak 


* OrcyTcTByromas B (2) (pur. 7a) WKaJla TeMlepaTyp Mpocrupaetca, Kak MOKa3saJia «KaJH- 
)OBKa» C MOMOUIbIO (opMys H3 (2), oT 1 no 104 oB. 

** B uncslenHom mpHMepe, pacCMOTpeHHOM B (?), OTHOLIEHHe HHTEHCHBHOCTEeH H3J1y YHA Kab 
if H BOJOPOAa 3aBbIINeHO MO HELOpasyMeHHIO Oosee YeM Ha MOPAROK. 
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BUM, JIA JaHHOK mpvmMecu Nieuwe 10 MOpaAKy BeJIMUMHbI MOCTOAHHO Ef 
BC€M pacCMaTpHBaeMOM HHTepBasie Temnepatyp. [pu OMeHKaX MO%KHO MpHHAT | 
IIA KUCTIOpOa Nope 10% em}; gaa Kampuna Nupur ~ 1025 cm?. 

Vrak, ould 2HepruH, YHOCMMasd H3iy4ueHHeM MIpwMeceH, IPH CleaHHby 
JONYWeCHHAX 3aBHCHT MpakTMYeCKH TOJbKO OT aOCOJIOTHOTO UYHCJIa YaCTH} 
mpHMecuH B ceveHHH WHYypa. Orciofa culeqyeT, YTO, Kak MpH4HHa CylLeCTBEl) 
HOM TemOoTayM —MpuMecH pH UX HeOObUIOM MpOWeHTHOM COJlepxKaHhy 
UPpaioT POJIb JIMIb IPH OOJIbIIOM OOULEM 4HCJIe YaCTHIL B CeyeHHU (CKaxKeM 
N > 102? cm), qa wHypop c N < (10'*—10?") cm! npomeHTHaa MaJiocTb cy 
JlepKanua MpuMeceit Nou«KHa OOecMeuMBaTb UX MaJIYIO POulb B OadlaHce 9HeprH| 

§ 3. Pomb npuMeceH NpH MpOH3BOAbHOM UX COMepxRat 
HH. O6o6mmM oneHku § 2 Ha cryyali, Kora JOA NpHMeceli B WHype HE Malle 
(M3 mpeabilyulero ACHO, 4TO STOT CuIyGal MOXKeT peaJM3OBaTbCA MIA CTS 
WMOHapHOrO LWIHypa TOJIbKO IPH MaJIOM YMCJIe HOHOB BOMoposa B CceyeHHH} 
JIua storo B (1) mogcTaBuM fe=My+ Zogn", B (3) 3amenum 2N fF} 
N;+N.=2No+ (Zsp + 1) N* (9 —N0THOCTbh HOHOB BOOpoya, No = na*n| 
u B (2) mo_cTaBuM BmecTo (4) MpoBOMMMOCTb o = f,€*t/m, BbINHCJIEHHY: 
C YYETOM CTOJIKHOBCHHM 3/IeKTPOHOB C HOHAMH KaK BOOpowa, Tak HM NpH 
Mecu. CpeqHee BpeMa CBOOOAHOrO mpobera auleKTpOHa t ONpeseJIAeTCA paBer} 
cTBOM tT =7 +77, Te t UW tz—BpeMeHa MexKy CTOJIKHOBEHHAM} 
3JIeKTpOHa C HOHAMM BOLOposa uM upHmecu. Menom3ya dopmysy Pesepdopzl 
HM peHeOperad monpaBounbiMu KoadpuuNentamu, OH3KuMH K 1 HaxOgMy 


oe a, TGR, oF Ry Gee any, (a 


V3 (7) u (4) cnenyer, uro KpuTepvemM Ucnomb30BaHHOH B § 2 MawocTi 
CofepxkaHHA MpHMecH sABJIAeTCA He MpocTto Za.gn"<Mmp, a Oouee xecTKC 
yclopue Z2gn* <n (Malad POsb HOHOB MIpHMecH B OMHUeCKOM CONpoTHBIE 
HHH mva3Mbl). B oOpaTHomM mpemewbHOM cutyuae ZN >No MPOBOAMMOCTS 
mvla3MbI B Zzm Paz MeHblie, 4eM (4). I]pou3Beqa yka3aHHble 3aMeHbI B Cop 
MyJlax § 2, UPHXOMMM K pe3yJIbTaTy Toro x%e BHua (5), B KOTOPHIN, oHaKC 
B kauecTBe Nypur BXOJUT BemMunHa (6), YMHOxKeHHad Ha 


B= [No + 4/2(Zom + 1) N*](No + Z5gN*) (No + ZogN*)?. (8 


Ip Masiom cofepxanuu mpumecu (Z34N*<N,) umeem B= 1 (cm. § 2), 
IIpu OompuioM ee cogepKaHHH (3/2(Z.9+1)N*S No) u ZopS1 uMmeer 
B= 1*/.Zg- QTO O3HauaeT, BO-epBbIX, UTO MpH saganHBIx Ny, T u Z oTHa 
meHHe (5) c pocrom N* cHayasa Bo3pactaeT JIMHeiHO, 3aTeM Ooslee MeJJICHHO. 
mocule YerO CHOBa JIMHeHHO, HO C HaKJIOHOM, MeHbUIMM MepBOHaYaJIbHOr, 


B 1/,Zs pas. Bo-BTopbIx, Avid WHYpoB c Ny MeHbILIMMH, 4M Nive v3 Taos. 1 
orpaHvuenne Ha N*, HakslaqbiBaemoe TpeOoBaHveM Quan < Qua, CMATUaeTCH 
IpuyuHok sToro sBuiseTcaA Gosee CHJIbHbIM OMMUeCKHH HarpeB M1a3MbIl, B KO 
TOPOH MpeoO.laqaloT MHOTOsapsAHbIe HOI. ITO ee CBOHCTBO MOxKeT MpeACTaBUT) 
MHTepec C TOUKH 3peHHA NMOMYYeHHA BbICOKHX 3JICKTPOHHbIX TeMMepaTyp. | 

§ 4. OOcyx ene. OCHOBHBIMH yCJIOBHAMM MIPHMeHUMOCTH pe3YJIb 
taros §§ 2 u 3, MOMHMO MepedMceHHBIX paHee JonymeHui, saBsatOTC: 
MOcTaTOUHaA Pa3pexKeHHOCTh Mvla3Mbl WH MocraTOUHO GOWAN MJIMTebHOCTI 
paspiza. IliorHocth orpanuyeHa cBepxy Tpe6oBaHHeM, YTOObI BOs6y2KTeHHEII 
HOH TIPHMecH YCNeBaJl «BbICBETHTbCA” MO cCwleLyiowlero 9/IeKTPpOHHOFO yyapa 
Ax 9TOrO, cordacHo (*), JOJKHO ObITb Ne < 101% cm?. Bpema pa3BuTus 
paspxAqa NOJVKHO IpeBbIMaTb sddeKTHBHOe BPeMA HOHH3AaILMM MpuMecu AK 
PaBHOBeCHOH vIyOHHEI Zz; 9TO YCJIOBHe BBINOMHACTCH JIA «Me]WICHHBIX 
MpoweccoB C NposoMKuTeNbHOcTHIO F (10°—107*) cex (?). To, uTo 9TH Bpe 
MeHa MOryT ObITb BCe elle MeHbWe BPeMeHH peKOMOWHANHH, o3HauaeT, Tt 
(bakTuuecKad TlyOMHa WOHW3AaIMH MOXKET ObITb HeCKOJbKO MeHbIe paBHO 
BeCHOH HM, CJleMOBaTeIbHO, pesysbTAaTHI (*) WaloT WA WHTeHCMBHOCTH U3sy4e 
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“OWeHKY cBepxy (9TO %e OTHOCHTCH wu K CuyYalo ralieHuaA u3yUeHHA 
MOCTaTOUHO paspexKeHHOH Mvla3Me). 

OTMeTUM, 4TO IPH HU3KUX TeMMepaTypax Fz(T) omKHO saBucerTh, crporo 
pa, He CTOMbKO oT Z, CKOJIbKO OT rpyNMbl paccMaTpHBaemMoro 32IeMeHTa 
creme Menjesieepa (T. €. OT MepBbIX HeCKOJIbKHX MOTeHILMaJIOB HOHH3a- 
}). lostomy ja SeMeHTOB, OTJIMUHBIX OT KUCMOPOsa UM Kaba, B MpHH- 
e€ cCJleqoBaIo Obl MOBTOPHTb BbMucTeHHA KuHoppa; ofHako Jin Weel 
IeHTHPOBKM STO BPAX WH HeoOxoguMo. IIpu 8 < Z < 20 ecrecrBeHHo upu- 
yYTb K HHTePNO/AWHH WaHHEx (*). Jina mponssombHoro Z < 30 moxHo 
JOKUTb CJeLYIOULyIO SKCTPanNOJAWHOHHY!O dbopmysy. He 6yyem Boobule 
BIBATh H3JIYYCHHA B JIMHHAX, a JIA MpvOuMKeHHOH KOMMeHCaLLMH CBA- 
OH C STHM OWIHOKH (MocNeqHAA MOET ObiITb OOMbIMIOM TOMbKO IPH HU3KUX 
epaTypax) OyJeM YYHTHIBATb KaK TOPMO3HOe, TaK HM PpeKOMOMHAIHOHHOe 
yYeHHA He C Zog, a C 34paqom sagpa Z. Cormacno (+), umeem * - 


Tp Fropm =f FP ex = 1,5. 107527272 + 5: 10 4747 [apr-cm®-cek 4]. (9) 


Ita PopMywa 3aBeOMO AOMKHA ObITb MpaBHJIbHOH MpH MOCTaTOUHO BBI- 
MX TeMMepaTypax. Bpuncsenubie u3 (9) 3HaveHHA Foxerp AA Z = 8 
=20 (cm. Ta6a. 1) ator mpaBYsbHbIi nopsoK BemMUHHbI dyHKIHH 
(\T), oTmmuascb OT Hee axe mpH JT = 10 9B Bcero B ~3 pa3a. Takum 
a30M, Popmyvia (9) WocTaTouHa WIA rpyObIx OLeHOK. 

OrmeTuM TakKe, uTo (B OTMM4YNe OT MeAVICHHO CNayatoulero xofa (cbyHK- 
‘ Fz(T) up paccMorpeHHblx TemMmepaTypax) Mpw TeMMepaTypax, MeHbINIHX 
BOrO MOTeHIHala HOHH3alMH aToMa pHMecH, KpHBaa Fz(T) oumKHa 
TO BO3PaCTaTb OT HYJIA JO CBOeErO MAKCHMAaJIbHOrO 3HaueHHA pH T ~ 10 9B 
TylvieHwe 8B Hrpy HOHHBIX MepexojoB). Y 9/IeMeHTOB C CHJIbHbIM pa3/JIHUHeM 
AE MOBATeJIbHBIX MOTeHIWMaIOB MOHU3alMH (rem, JIMTHK HT. NN.) aHaJio- 
iHble YUacTKH Bospactanua Fz(T) MouwKHbI! HaXOMHTbCA TakxKe H Mepey 
PbIM MOTeHIWasOM HOHM3auMH u T. A. Ha Bcex TakHx yuacTKaxX JOJDKHO 
Tb MeCTO «3aMOpaxKMBaHHe) I/ICEKTPOHHOH TeMMepaTypbl, MIA mpeosouleHua 
roporo TpeOyeTcA 3HauHTeJbHbIM WOOABOUHBIM HarpesB. 

B sakmouenve MofcuutTaeM TY 4aCTb «eHbl HOHM3AaIlMH») YaCTHILbI MpHMecH, 
Has o6yculoBsleHa H3JIy4ueHHeM. O6Oo3HadHM STY BeJIMYMHY yepes ¢ HK OMpe- 
ie ee KaK 9HeprHio, u3sIydaeMylo 3a CpeqHee BPeMA HOHH3allHH OOM 
Tule mpHMecH: © = Qysnt;/N*, rae tz = (Me <vs;>) 1— BpeMA MOHH3a- 
a4. C yyetom (1) nomyuaem ¢ = net;Fz(T) [apr] = 6-10" Fz (T) 11, [9B], roe 
[cekK] —BpeMA ycTaHOBJeHHA #HOHH3aNMOHHOrO paBHOBecHA MIA 
= 1015 cm’, npupegenHoe B (?). Hanpumep, gna T =100 983, Z=8 
sem Fz =7,7-10™, 1,2 1,3-107% cex., oTkyqa ¢~ 6000 9B/noH. Sto 
a30 OovIbIle, UeM TIpefoweHHoe B (®) WIA Toro Ke MpHMepa 3HaveHHe 
-400 93B/von. TlocseqHee ocHOBaHO Ha MpeAMOJIOKeHHH, YTO MOTePH 9HeEp- 
i Ha H3JIyYeHHe CpaBHHMb! C MOTePAMH Ha HOHHS3AILHIO; B WeHCTBUTeJbHOCTH 
BbIE 3HAUHTeJIbHO Gosbile. SaBucHMocTb © oT ZT wMeert, rpy6o, Buy 
»T—, Tak urompH T = 104 9B © cocTaBIAeT HECKOJIbKO COT 3B. 
[Ipunomy OsarogapHoctb JI. A. Apuumosusy, M. A. Jleontopuyuy u 
WU. Bparnucxomy 3a o6cyxyeHve pesyibTaTOB paOoTHl. 


TlocTtynmH1o0 
DIVelooe 
LWUMTHPOBAHHAS JIATEPATYPA 


1B. UW. Koran, CoopH. Ou3zuka mia3Mbl H MpoOseMa ylipaBJIAeMbIX TepMOxepHbIX 
KUM, 3, 1958, crp. 99. 2G. Knorr, Zs. Naturforsch. 18a, 941 (1958). %°G El- 
wt, Zs. Naturforsch.,; 7a, 432 (1952). *C. MW. Bparuuckunu, B. WT. Wlagdpa- 
B, Tp. I] MexayHapogH. KoHd. 10 MHpHOMy HCHONb30BaHHIO ATOMHO SHeprHH, PKeHeBa, 
8, Anepnasa dusuka, 1959, ctp. 221. > B. B. Tomcon, C. ®. OABapyAc H OAp., 
pH. ATOMH. TeXH. 3a py6exom, Ne 10, 1958. 


* Kooppuuuert 1,5 8B F,.., Mbl MpenmowH Kospunenry 1,97 (?) B cuy KBagHKaccH4- 


TH 3JIEKTPOHOB IIPH paCCMaTPHBaeMbIX TeMIepaTypax. 


3akas 2124 : 705 


Jloxaagm AkawemMunu Hayk CCCP 
1959. Tom 128, Ne 4 


b. B. CEMAKOB 


K BOMPOCY O BOSHHKHOBEHHM PE3SOHAHCHbIX ABJIEHMM 
B MAPAMATHETHKE B TIAPAJIJIEJIDHbIX NOJIAX 


(ITpedcmaeaeno akademuxom M. A. JleoHmoeusem 25 V 1959) 


Tlo HefaBHero BpeMeHH CUNTAaJIOCb, YTO NapaMarHUTHOe MOrJOWeHHe HOCHT’ 
pe3OHaHCHbI XapaKTep TOJbKO B MepleHAMKyApHpix moisx Hy u Hy sinot) 


np Hy | Hy, Ho > Hy, ro CpaBHHTebHO XOPOLO M3yY¥eHO HW 9KCIepHMeH- 
TaJIbHO HW TeopeTHYecKH. B napaJviebHbIX %Ke MOJIAX CUMTaOCb, ITO NOrso-H 
IleHHe MOHOTOHHO MafaeT C pocTOM NMosIA G6e3 pe3OHaHCHbIX M@KCHMYMOB. 
B mocuieqHee BPpeCMA SKCNeEPHMeHTaJIbHO OOHapy2xXeHbl MAaKCHMYMBI MOPIOWLeHHA 
MB MapasviewbHEIX nonax Hoy || H, (7,7), B TOM uNcNe pH YacToTax 
wo ~ 1020 ry (8, 4). Uccaenyem BO3MOxKHOCTh NOCeHHX B H30JIMPOBaHHOM 
CIHH-CHCTeMe BCJIECTBHE JMMOJIbHOrO B3aHMOJeHCTBHA Me2K]Y CMMHaMH. 
ima 2BYX B3aMMOJeHCTBYIOWIMX CMHHOB S = !/,, pacMovJIOwKeHHbIX NO OCH 
x B none Hy, NapadsesIbHOM OCH Z, KBaHTOBaA 3aflaua pelllaeTCA TOUHO: 


1 2n2 

= a se V 9 + Awe + 4u2Ho, 1. i. Fray (Pips -— ap?o?), | 

Hl | 

E,=0, Fo= V2 (pie3 — $263), (1) 

Fees Uypea (e | 

Sa r3 ? SS aaa “Vo. Pies aig pros yi 
we ut 4 5 

EBV IR +H, Vom pee lavish + oe), 


if 2uHy + V outirs + 4y2H? fue : s 
re a 3a2/r8 ; gL MM o?—cOOcTREHHbI€ (YHKUHH opp. 


Bosmyujenue — MH, sinwt c H, || Hy) Moxer pee ee TOJIbKO 


eee BeEPXHHM H HHXKHHM COCTOAHHAMH C Opes = 9 + 4u2Ho~ 
pest = 


4yHo 
oo er ge 1052 Joes uff) C BepOATHOCTbIO, MpoOnopmvoHaTbHO KBaypaTy 


MaTPHUHOrO JJIEMeHTAa 


‘ 6 4u.H 2 
(Mz)is = (Mz)a1 = ee a aie nIpH a <p. 


2uH, A 
IIpu H, | Hy B stom cayyae pes = a Co Malia ella, 
PesoHaHcHbli addeKT WOuKeH ObITh 3aMeTHBIM, OCOGe€HHO B KOMMVleKcax 
c 6.1H3KO PacnovIOX%KeHHBIMA MArHATHBIMH MOHAMK. 
Jina mpocrok KyOnueckoi pemieTkKH B CHAbHOM nome H, u3-3a ca6oro 


AMMOMbHOrO B3aMMOLeHCTBAA MexKAy OJlWKaHWIMMA CIMHamu Cy pas BbIpOxK- 
NeHHbIH 3eCMaHOBCKHH ypoBeHb — H)(N —2m)y pacujenaaercs, a BOHOBHIe 
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YHKUHH WepBoro npnOrmKennA NepenyTbIBaloTcCA C BOJIHOBbIMU yHKIWLMAMH 
€M aHOBCKH X yposnei, PaCNOJIOXeHHbIX TOJIbKO yepe3 OMH OT aHHoro, 
ak KaK B3aHMOJleHcTBHe 


| 
| ees ie 
U— eS (ere 3op2Fp14 z+ eh Oe Bipneme ¢: ol. 
k=1 
+ ORoR 4G? — So py Se+q2 y } (2) 


irae g — 4HCIO CNHHOB B peOpe Ky6a) MepeBopaumBaeT usIM Ba CHuHa HWM 
iM ofHoro. Ilostomy MaTpHuHblli aeMeHT payMouactorHoro now Hy, || Hy 
| 4H 
z+ B (2) ne 
yaTeHbI B3avMOJeNCTEHA Mey HeOmMxKahWIMMH COceqaMU, HanpwMep 10 
2H 

k ? 
O B Mpoctoh KyOnyecKoK pelleTKe STOT PesOHAaHCHbIli MakKCMMYM Mo Kpalineli 
epe Ha NopsqoK HwxKe MpegmecTByrouero. IIpn ypyrux Tunax CHMMeTpHH 
SMTyalluA MOKET ObiITb COpaTHoK. Ecumm B NapaMarHeTu3me yuacTByeT opO6u- 
\TabHbli MOME€HT, PesOHaHCHaA YacTOTa OyeT HECKOJIbKO CMElaTECA. 
BernciumM <f#o> = <— H)Mz-+U)> metojoM maTpHilbl NOTHOCTH JO BTO- 
oro nopsika no Hy, 


inp = (Hop) —(W plsinot, W=MH,, (3) 


YHET OTJMUHBIM OT HYJIA JIMUIb JIA MepexXONoB Cc Opes = 


WarOHaJIAM, BCJIeCTBHE Vero OyAyT BO3SMOXHBbI Nepexopybl WU C Opes = 


{80> = Sp (Habe) + chr \\ sin of’ sin or” Sp (a Ibo” (E1W (er) at ae 


(4) 
Jlerko OKa3aTb, 4TO 
y i. yt “yn 1 0 y “p ES } mn 
Sp {HollpoW (t’)1W (¢")} = ze se SpAIWW (x)]po}, t= t’—2". 
Tas W = MH, (H, || Ho) 
W(t) = o-% ot/itt We® ork S 
bs cae cole tes 
= Hiz{ Mz + IMI) + ay (Hq) UM Hol Hol +...) = 
“ < 4 7 \k 
=Ha{ M+ 3% (ae) lp 
OrpaHHunBasnch JIMIUb NepBbIMH CTeNeHAMH Ue HMeeM: 
[k] = oH Gui.) Bil anon 
N—1 A i " r 
Be Dy {Sey (Setqy + Sk+q’y) — Sex (Setar + Se+q2x)}5 
| A 3i 2 k% 
[A] = — aq s ApH)"A, k= 1,3,5,. 
N-1 if a . 2 
a > {Sex (Setqy— Fetqty) + Sky (Sktqx — Fk-+q%x)) 
k=1 
a A A 6 4u.H 
Sp ({WW1)] bo} = — (ulha2)? i “EG Sp {Boo} sin “F<. (5) 
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B cnyaae W = M,Ay, (Hy 1 Ho) 
ee , a Qu 
Sp {{WW(x)] po} = 2 (Aix)? iSp {Mz} cos S +. (6) 


Tlogcranospka (5) u (6) B (4) RaeT KomeOmoujeecA CO BPeMeHeEM 3HadeHHe 
cpeqHe 9HeEPprHv OKOJIO paBHOBeCHOrO 3Ha4eHHA, TaK Kak pelilaJlacb MeXaHH- 


gecKahH 3ajlaua. 


4 2 
OxqHako npH w ~ a B TlepBoM cJlydae H O~ = ° BO BTOPOM aMIVJIH- 


Tyla KouleOaHuli pesKo BO3pacTaeT, 4TO JaeT pesoHaHcHble MaKCHMYMbI. OT- 
HOWeHHe BeJIMYHHbI MaKCHMYMOB 


3p2/ 13 Sp {Bpo} zl i 
pHo Sp (M1, po) Ho } 


M310xKeHHaA TeOpHA HAXOWHTCA B KAYCCTBEHHOM COrJlaCHH C 3IKCIEPHMeH- 
tamu (°, 4). 
IlepMcku rocyjjapCTBeHHbIM YyHHBepCcHTeT Tlocrynu10 
um. A. M. ToppKoro 16 IV 1959 
IHMTHPOBAHHAA JIMTEPATYPA 


1K: T op te p, Usps AM COCR, cepmidust 21) L083e 019577) samme mld een ne 
KOTO, 32, 620 (1957). 3 A.W. Ky py mwu, KOT®, 32} 938 (1957). 4B. 
Ty30B, KOT®, 35, 1304 (1958). 


vat 
A. 
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Wornage Axkayemun nayr CCCP 
1959. Tom 128, Ni 4 


TEXHHYECKAA ®H3SHKA 


. b. H. BPYK 


NPHMEHEHHE H30TONA C* JIA ONPEQEJIEHHA PACTBOPHMOCTH 
YIPJIEPOWA B AJIb®A-)KEJIESE 


(IT pedcmaeneno axademuxom IT. B. Kypdrmosum 28 V 1959) 


CpeeHHA O PpacTBOPHMOCTH yrulepofla B 4-MOJMHKaWHH %Keesa, HECMOTPA 
Ha OOJIbIOE YHCIO NPOBOAMBWHXCA B STOM HanpaBJieHH HCCeAOBaHHH, kpaline 


| mpoTuBopeunBpl. TlomyuenHpie pa3sHooOpa3HbIMH SKCNePHMeHTaJIbHbIMH IyYTAMH 
| 3HaYeCHHA PaCTBOPHMOCTH MPH ZBTEKTOHAHOM TeMMepatype JlexKaT B LWIHPOKOM 


jMana3o0He KOHUeHTpaunl or 0,01 zo 0,15—0,18%, T. e. pasmuuatoTca Ha mops- 
WOK Gate), & 

Taka HeOMHO3HaYHOCTh B H3BECTHOH Mepe OOycJIOB/IeHa HeOMpeeJIeHHOCTbIO 
CaMOrO MOHATHA «paCTBOPHMOCTb» NPHMeHHTeIbHO K yrulepoqy H a-2Kevlesy: 
pasiMuve MexKAy AHamMerpom atomos yrviepoga (1, 54 A) n pasmepom cBOOosHEIX 
TIpOMe2KYTKOB B pellieTKe «-2KesIe3a (OKONIO 0,65 A) HacTOJIbKO BeJIMKO, YTO C 3HEp- 


| reTHuecKOH TOUKH 3PpeHHA BHeJIpeHHe YIJIePpOJHbIX ATOMOB B 3TH TIPOMEKYTKH 


MaJIOBeEpOsATHO. 
Ecam mpeQnosl0xKuTb, YTO pacTBOpeHHe yrseposa B a-2%Keese OCYLLECTBIAeT- 


| CA MYTEM COCpeJOTOYEHHA YIJIePOAHbIX ATOMOB (JIM HOHOB) He B OObIUHbIX MeXK- 


ATOMHbIX MPOMeKyTKaX, a B JeseKTaxX pelleTKH, TO NecTpoTa 3HaveHHH PacTBO- 
PHMOCTH MOXeT ObiITh OObACHEHA HEOJMHAKOBOM CTeMeHbIO HECOBEPLIeCHCTBAa Pe- 
WeTKH y Pa3JIMUHbIX MO NpoHcxoxeHHIo OOpa3suoB. Kpome Toro, B edekTax 
pellleTKH, B 3ABHCHMOCTH OT HX Pa3MePOB, MOLYT YMECTHTbCA He TOJIbKO OTJeJIb- 
Hble aTOMbI yrviepofa, HO H FpynnMbl aTOMOB, OOpa3syroulue rpadHTHble WIM Ler 
MeCHTHTHBI€ CKOMIeCHHA. C STO TOUKH 3PCHHA PaCTBOPHMOCTh yrslepOfa B a-2Kele- 
3€ OKa3bIBaeTCA B HEKOTOPOH CTeMe€HH MPOH3BOJbHOM BeHUNHOH, 3aBHCAllen 


OT yCTaHOBJICHHA TOTO KPHTepHA, MO KOTOPOMY OJIHY YaCcTb yrviepOa MOXKHO 


CUHTATb PACTBOPEHHOH, ApyrylO — TOJbKO COCpeMOTOUeHHOH B HeCMVJIOMIHOCTAX 
peliieTKH, HO He BXOJAWeH B TBePAbIM pacTBop. TakHuM KPpMTepveM jlOJDKHA 
ABIIATHCA Ipexe BCerO CNOCOOHOCTh yrulepoya K Au*py3HH B a-*Kesese, TAK Kak 
NepeMellaTbcA B KPHCTaJIJIMYeECKOH PelWeTKe MOFyT TOJIbKO ATOMBI, BXOJALIHe 
B TBepAbIi pacTBop. Ha sToH mpeAnocplIke OCHOBaH ONMCbIBaeMbIi HH*Ke cnoco6 
onpeeJIeHHA PacTBOPHMOCTH yrviepofla B a-2Kevese. 

EcuiM MpelBapuTebHO O6e3yrviepOKeHHbI 2WeNesHbI OOpasell HacbilllaTb 
yrulepOOM pH Temnepatype HuxKe A,, TO OOpasyercaA TBEPAbIM PacTBOP, Mak- 
CHMaJIbHaA KOHIeHTPalluA yrviepola B KOTOPOM OyJeT COOTBETCTBOBATb PaCcTBO- 


| PHMOCTH pH AaHHoH Temnepatype. Jia n36exKaHNA OOPas0BaHHA CJIOA WEMeHTHTA 
Ha MOBepXHOCTH OOpaslla AocTaTOUHO, 4TOObI HayrepOXUBAIOULHM areHTOM ObWI 


He SJIEMeHTapHbI yruiepoy, a HusKOyruepoguctas crab. Mpaxruuecku Takoii 


| ONBIT MOKET ObITb OCYIECTBJIEH NYTeEM Obe3yTIepOKUBAHHA OOPaslOB MOSBTE- 


KTOHHOM CTaiM Ha HEKOTOpy!O rlyOuHy C nocseLyrouleli BEIepxKKO UX B Hel- 
TpasIbHoH cpefe HuxKe A,. B 9ToMm cayyae OGe3yriepoxKeHHbI cH OyAeT «No- 
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NOJHATECH» yrvlepOOM 3a C¥eT WeMeHTHTA, COlepxKalllerocH BO BHYTPCHHHX, 
HeoOeSyPlepOXKeHHbIX OObeMAaX OOPAa3ILOB. 

B Hate paOore oOe3yrulepOxKUBaHHe OCYUIeCTBJIAOCb MyTeM BbIepKKU 
o6pa30B B BOJOpose pH Temmepatype Hu%Ke A, HIM MyTeM MpeABapHTebHOTO 
rajlbBaHwueckoro xpomMupopanua. B mocaeqHeM cilyyae obe3yrieporxkuBaHHe 
JlOcTHrasocb 3a CueT CBASLIBAHHA yrleposa B XpoMoBbIli KapOud. Ilepex Bblepxk- 
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Puc. 2. PawqwometpnueckHe KpHBble OOpa3sllOB C XPOMOBbIM MOKPHI- 
THeM (a) HM cboTOMeTpHueckHe KpHBble aBTOpaquorpaMM (6) mNocwe 
BbIepKKH OOpasoB MpH pa3sMUHbIX TeMMmepaTypax 


KOH OOpa3llOB,B HeliTpasIbHOH Cpeye XPOMOBbI CO yRanasica. PacTBOpHMOCTb 
yrlepoya onpeyesauacb mpH Temnepatypax 620, 640, 680 u 700°. B KauecTBe 
MaTepHaJla JIA UCCelOBaHHH MpHMeHAJIOCb 2%Xee30 apMKO, cozepmxKaBuiee 
0,05% C; 0,19% Si; 0,11% Mn; 0,21 % Cu; 0,009% P; 0,028% S. 

IIpu BpiiaBke craH Jia McceoBaHu B Hee BBOJMJICA paqwoakTHBHbIit 
u30TON yrulepoyqa C4. Sro WaBasO BO3MOXKHOCTb ONpeseMATh KOHIeCHTPallHio 
yrulepoa B TBEPOM pacTBope MeTOJOM MOCMOMHOFO paqMoMeTpH4ecKOro aHaH3a 
WIM aBTOpayMorpaduuecku. IIpu mepBom Metose comocTraBsAIacb MHTEHCHBHOCTb 
H3J1YYCHHA U3 MOBEPXHOCTHOFO (eppHTHO"LO CJIOA C HHTCHCHBHOCTHIO U3JIyYeHHA 
M3 HeoOe3yrlepoxKeHHOFO BHYTPeHHero OObeMa, KOHWeHTPalluA yraepoya B KO- 
TOPOM Oblia 3apaHee ompegesena. IIpu Bropom MeToye npousBoquMacb doro- 
MeTpH4ecKkad OWeHKa MJIOTHOCTeH NOYepHeHHA y4aCTKOB aBTOpamHorpaMmM, co- 
OTBCTCTBYIOUIMX TOBEPXHOCTHBIM (OOe3yrlepOxKeHHLIM JO mpeseda pacTBOpHMo- 
CTH) H BHYTPeHHHM OObemMaM OOpasuos. Tlepexox or mmorHocreli nowepHeHHa 
K KOHICHTPalMAM yrulepofa OCyMecTBJIAJICA MyTeM NpeABapuTeIbHOrO MOCTpoe- 
HMA CielMasbHoro TpakyupoBouHoro rpacduKa. 

IIpv TakoM Meroje uccIeqOBaHHA UCKIIOVAeTCA BOSMOKHOCTS MOCTyMIeHHA 
yruiepowa B aHaJIM3Hpyembld COM CBepxX Mmpesema pacTBOpuMOCTH HU OTMamaeT 
HeEOOXOXMMOCTb B XHMHYECKOM ONpeeJIeHHH MasbIX KOMMYeCTB yruepoga. Kpome 
TOPO, BOSMOXHBIN Pacnal YacTH 4-TBepHoro pacTBopa B Mpolecce OXNaK,eHUuA 
ero C TemlepaTypbI BbiqepxKH (°, 2°, #4) He npemaTcTByer ycTaHOBJeHUIO TOO 
KOJIMYeCTBA yriepofa, KOTOpoe (baKTHYeCKM HaXOJHOCb B PaCTBOPeHHOM co- 
CTOAHHM MpH MHTepecyliouleli Hac Temmepatype. 

Ha puc. la mpupegena ofva 43 THMMYHBIX aBTOpaqMorpaMM OOpa3ioB, NoL- 
BePprHyTbIX XPOMHPOBaHHiO, OOesyrlepOKMBAaIOWeMy -HarpeBy HH BbIepxKKe 
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| Puc 1. AxsropagqvorpamMbl OOpa3ila apMKO-»%Keme3a C XPOMOBLIM MOKPbITHeM (a) H OMMeTAaIVJIN 
| ckoro o6pa3ya M3 cTamu 3 un cramm X15H25 (6) nocae BeigqepxKKH pu 640° 


Pue. 4. Tpanuyua mexyy cepputTHol u 
cbeppHTO-LeMeHTHTHOH OOaCTAMH B Hcc.Ie- 
Ayemott cramH, 300% 


JAH, +. 128, No 4, Bpyx 


if 


KPbITHEM HM NMOCMeMyIOULerO HaCbIMeHHA a-2KesIe3a YIIePOLOM H3 IeHTPaJIbHbIX 
\ObEMOB OOPas3ila. 
PajMomerpuyueckHe HW POTOMeTPHYeCKHe KPHBbIe, COOTBETCTBYIONIHe KaxKJOL 
43 YeTbIPeX TeMMepaTyp BbIAepXKKH, NPHBeeHbI Ha pc. 2. Pacuer KOHWeHTpa- 
(HH yriepofa B @eppHTHOM CJ10e, MPOH3BeAeHHbI C MOMOLLbIO 3STHX KPHBBIX, 
MO3BOJIMJI yCTaHOBUTb, YTO CpefHee 3HaYeHHe PacTBOpHMOCTH yrueposa B dep- 
pute npu 700° cocrapaser 0,028%. IIpu 680° pacrBsopumocts nagaer Jo 0,024%, 
a rip 640 u 620°— coorsetcrBeHHo Jo 0,017 u 0,014%. 
OTH JaHHble yTOUHAIOT NOsoOxKeHHe WHHuN P Q Ha WMarpamme xes1e30 — yrule- 
pox. B coorBercTBHH C MOJITYYeHHEIMM JaHHbIMH JIMHHA HMeeT BU, H300paxKeH- 
bi Ha pwc. 3. OxKcTpatiowauua HalieHHOM 3aBn- 
CHMOCTH JO TeMNepaTypbi SBTEKTOMAHOFO MpeBpaie- 
WA JlaeT 3Ha¥eHHe, OH3KOe K 0,035%, KoTOpoe, oue- 790 
BHAHO, HM ABJIACTCA MpeesIOM PacTBOPHMOCTH yrsepo- 
1a B a-2Keese. 710 
IIpupeyeHHble 3HaveHHA PacTBOPMMOCTH yrsleposa 
cbeppute novlyyasucb, Kak yKe YyKa3blBalocb, moc- 90 
le CHATHA C NOBEPXHOCTH OOPa3OB COA XPOMOBOrO 
MOKpEITHA. Ecm Ke XpoMOcosepxKallHH COM coxpa- g7y 
AeTCA, TO KOHLCHTpalluaA yrviepoqa B deppute Jo- 
2THTaeT 3HAYHTeEIbHO MeHbIUNMX 3HayeHHH. Ha puc.16 psy 
HIpHBeyeHa aBTOpayuorpamMMa OvMeTaIMYecKOrO 06- 
pasa, MOJIyYeHHOrO cBapKOH XPOMOHHKeJIeBOH CTaJIH 
‘X15H25 co crambio 3. BpiepxKKa oOpa3zia B Teye- 
uve 3000 uac. npu 600° mpuBoquT K o6pa3o0BaHuto HO 
jOe3yrlepOxRKeHHOH 3OHbI, KOHICHTPalWA yrviepowa B G00 0020 0030 0040 % 
OTOPpOH, KaK MOKa3aJlIO (OTOMeTPHpOBaHHe aBTO- Konyenmpauur 
pamvorpamMbI, He mpeBpiuaer 10-*%. yenepoda ——=- 
| Takum o6pasom, B MpucyTcTBHH KapOufooOpasyi0o- pyc, 3. TemnepatypHaa 
MX 3JIEMCHTOB KOHILCHTpalluA yIrslepofa B 4-TBeEPOM  xpusaa pacTBopHMocTH 
acTBope llaflaeT HaMHOrO HwxKe (akTHYeCKO"O IIpe- yraepoga B d-2Kemese 
ea pacTBopuHMocTH. OueBuHO, B JaHHOM cJlyyae 
;KOHMeHTpallua yrvepoa B a4-2evlese OyeT OMPeeATHCA PasMUHeM CHJI CBA3H 
HaTomoB *Kellesa U KapOuooOpasyiouluxX IJIEMeHTOB C aTOMaMM yrulepoya; 4eM 
fOoubule TO pa3Imuue, TEM HMXKe IPeeIbHO BO3MO%KHAA KOHILCHTPAalua yruie- 
{pola B 4-TBepLOM pacTBOpe, HaXOMAUleMca B PaBHOBecHH Cc kapOuqHOH cpa3on. 
O6pattaeT Ha ceOA BHHMAHHe 4pesBLIYaHHO HHTeEHCHBHbIi pocr cbeppuTHoro 
BepHa, CONYTCTBYIONLUM O6e3yrlepOKUBAHHIO *Kesle3a apMKo. Ecau np Hawu- 
Muu B OOpasiie 0,05% C pocr 3epHa npu 620—700° nouru HesamerTeH, TO C I0- 
HWKeHHeM KOHIUeHTpalluu yruiepofa Wo 0,025—0,030% 3epHo BpIpacraeT B Je- 
ICATKH Ppa3 3a CPaBHHUTeJIbHO KOPOTKOe Bpemsa (puc. 4). OueBuyHO, TpeTHUHbIt 
I€MeHTHT, BbIABJIAIONLMHCA MAKPOCTPyKTYPHO B %Keme3se aPMKO B BUJe OTIeNb- 
HbIX BKJIIOUCHHH MO rpaHHllaM 3epHa, Pe3KO TOPMO3UT PocT 3epeH MPH UcceLO- 
IBABIIHXCA TeMMepaTypax, eCM Jake KONMYeCTBO yrulepoqa cBepx npefena 
DACTBOPHMOCTH He mpeBpiuaeT 0,02%. PacrBopeHue sToro u36nITKa B cbeppuTe 
HB mpotlecce oGe3yruiepOxKHBaHHA «OCBOOOKMaeT» TPpaHHIbl 3epeH, B pesyvIbTaTe 
Wuero 3a CPaBHUTeJIbHO KOPOTKOe BPeMA 3epHa JOCTHTaloT FHraHTCKUX pa3sMepos. 
| OnncaHHbli MeTo onpeyesieHuA pacTBOpHMMOcTH yrsepoya MOxKeT ObITb 
yClexOM IIpHMeHeH JIA HCCJIeOBaHHA PacTBOPHMOCTH yrvleposa B JerHpOBaH- 
jHoM dbeppvite HM yCTaHOBJIGHHA 3aKOHOMePHOcTel BJIMAHHA JIerHpytoulHx 9yVIe- 
IMeCHTOB Ha KOHICHTPallMio yrulepoa B a-2KeJIe3e. 


LD 


VWucrutyT Metaiopu3sHku Tlocrymusio 
[JenTpambHoro Hay4dHO-HCCAeOBaTebCKOrO 20 V 1959 
MHCTHTYTAa YepHOH MeTaJIypruu 


714 


WHTHPOBAHHAS JIATEPATYPA 


1H. Scott, Chem. and Metallurg. Eng., 27, Ne 22, 1156 (1922). * J. H. Whif 


teley, J. Iron and Steel Inst., Ne 1, 377 (1936). *B.H. Tpuazues, KT®O, 16, 8. 8 


915 (1946). # W. Koster, Arch. f. d. Eisenhtittenwes., H. 8, 503 (1929). ® R. P.Smith} 
J. Am. Chem. Soc., 68, Ne 6, 1163 (1946). °E. ®. Tlerposa, M.H. Jim 
muna, Jl. A. [spapuman, JAH, 121, Ne 6, 1021 (1958). 7S. Tamura, J) tie 


and Steel Inst., 115, Ne 1, 747 (1927). §9.3.Kamuucxuh, T.W. Crenrneukaa, 
Ilpo61embI MeTaoBeyeHHA MH (u3HKH MeTamIoB, 2-f cOopH. Tp., M., 1951, crp. 176 


°C. A. Wert, Trans. Am. Inst. Min. and Metallurg. Eng., 188, 1242, J. of Met., Ne 10 (1950) | 
10B. Migaud, M. Wintenberger, C. R., No 3, 425 (1958). 2 .L. J. Digael 
stra, Trans. Am. Inst. Min. and Metallurg. Eng., 185, 252, J. of Met., March (1949), 
2M... Ap6Oys3os, E.T. Afizsenmoun, Joxn. AH YCCP, Ne 2, 150 (1955). 1% Wy 
Pitsch, K. Liicke, Arch. f. d. Eisenhiittenwes., H. 1, 45 (1956). 14 W. Wepner,j 
Arch. f. d. Eisenhiittenwes., H. 1, 55 (1956). %°G. Borelius,S. Berglund, Ark. | 
f. Fys., 4, Ne 4, 173 (1952). 1° B.H. DunxkenbmTennu, JI.®. Ycosa, COopH. O6pa-) 


6orTKa ctamu w cnasos, Mucr. cramu um. VY. B. Cramuna, Ne 36, 176 (1957). 17 E. Lind- 
strand, Acta Metallurgica, 3, Neo-5, 43] (1955). 4G Lagerberg, A. Jim 


sefsson, Acta Metallurgica, 3, Ne 3, 236 (1955). 3° J.K. Stanley, J. of Met., 1) 
Ne 10, Met. Trans., 185, Oct., 752 (1949). 293.3. Kamuucxuih, T. B. Kypaw-i 
MOB, P. H. DutTu 4H, KTO, 18, Bs. 9—10, 561 (1943).. 2 TF. B. Kypazwmos,| 


P. YW. Qutu4H, Ornycknaa xpymKocTb KOHCTpyKUMOHHBIX cTanei, 1945. 


712 


i 
, 


Jokaags Akagemun nwayr CCCP 
1959. Tom 128, Ni 4 


TEXHHYECKAA PH3SHKA 


B. J. EBQOKHMOB u A. C. PAXUHK 


K OWEHKE BJIASHUA MOBEPXHOCTHO-AK THBHOM CMA3KU 
HA JE®OPMALLMIO MOBEPXHOCTEM NPH TPEHMH 


(ITpedcmaeaexno axademuxom I]. A. Pe6undepom 22 V 1959) 


Jia OWeHKH BJIMAHHA MOBeEPXHOCTHO-aKTHBHBIX OOaBOK Ha CMa30UHbIe 
CBOHCTBa Pa3JIMUHbIX 2%KHAKOCTeH MMeeTCA MHOrO MeToyoB. Ilo HeKoroppIM H3 
HHX 9Ta OlleHKa MPOH3BOAHTCA MO MMKPOTBePOCTH, MaATHHKOBOM TBepsocTH, 
MpOTa/IKUBaHHIO WapHKa Yepes KaJMOPOBaHHoe OTBeEpCTHe, 3aMepy CHIBI Tpe- 
HMA, pesaHHA WH MO W3MepeHHio Kos@ulMeHTa ycalKH cTpyxKkKu. Boswpuiaa 
TPYAOCMKOCTb MH OTHOCHTCIbHO H3Kasi Uy BCTBUTEJIbHOCTb. OM€HOUHOFO KPHTepHA 
K W3MCHEHHIO CM@30UHBIX CBOHCTB XKHJKOCTH 
AelaloT 3TH MeTONbI He BCera yOOHbIMH 
pH UccieqOBaHHH MpoleccoB TpeHHA. 

_ Bosuwxatoulve B mpollecce TpeHux ynpyro- 
mulacraueckue TeopMaulvHh ABJIAIOTCA OHM 
‘M3 OCHOBHbIX HCTOUHHKOB H3MeCHEHHA BeJIH- 
UHH KOSdPMUNeHTa TPeHHA H HW3HOCa. OTH 
ReopMallwH OTpaxKaloT KOJIHYeCTBeCHHBIe V 
| KaueCTBeEHHble H3MCHEHHA BHEIMHHX PakTOPoOB. 
Ip uceseqopaHuv HaMH MpHMeHeH MeToy 
‘TPeCHHA TOHKHX MaCTHHOK, KOTOpbI Bbiroy- 
‘HO OTJIMUaeTCA OT OCTAJIbHbIX ME€TOOB TEM, Puc. 1. Cxema ycraHoBKH ja Tpe- 
‘YTO MOJleIMpyeT MOBePXHOCTHBIM CIO H BbI- HAA TOHKUX MacTAHOK. J— maacTHH- 
Melser Ha nepBbit WviaH ynpyro-nulacTuyeckHe yf 2 — nonsyH; 3 — xoqoBolt BAHT, 

— Hallparisiouyue; 5 — kKaperKa; 
e@opMalluu OT TPeHHA. Metoy MOcTaTOwHO § G __rpys: 7 — peryaupyemnie yno. 
poct u oO6alaeT BbICOKOH YYBCTBUTEJIBHO- pp; 8 — pyKOATKa MoybeMa oO6pas3- 
CTb#O. ma; 9 — KOHeUHbIe MH KPOBbIKJI1IOUa- 

Ha >xKecTKOM muIocKom ocHoBaHuH (puc. 1) = Te4; 10 — nepekmouaten» xona 

3allleMJIeHHeM C OHOrO KOHIa ykpel- 
seTca TOHKaA y3kaa mosocka H3 HcclelyeMoro MaTepHalla, B CcoyeTaHHM 
(¢ KOTOPEIM ONpesensioTcs CMazouHBIe cBolicTBa 2KuAKOcTeH. [lo naacTHHKe B CTO- 
(PpOHY HesalllenJieHHOrO KOHIa CKOJIb3HT NO Harpy38KOH NOVI3yH, BbIsbIBaA 
y tlopepxHocTH TpeHNA ynpyrve H MuacTHueckHe JepopMallHuH, HsrHOaloulHe 
ToOcKYy CBOOOAHBIM KOHWOM BBepX. Pa3iMuHaad CTeneHb MiacTHyecKOH edopMa- 
MMM BbISbIBaeT OCTATOUHbI MporH6 pa3sMYHOH BeJMYHHBI. Onbir n0KasbiBaer, 
UTO IPH NPOUHX PaBHbIX YCMOBHAX OCTATOUHDIM MPOrHO 3aBUCHT OT CMA3OUHBIX 
‘CBOHCTB MaCJlia H aKTHBHOCTH BelllecTBa, B MpHcCyTCTBHH KOTOPOFO NPOHCXOMHT 
mpolecc TpeHHs. 
_ Ha puc. 2 B Koopaunatax mporu6 A — 4NcIO MpoxofoB n MmpescraBjena 
‘CepHA KPHBbIX, MOJyYeHHad MPH TpeHHH NoO3yHa M3 CTA 45 m0 mulacTHHKe 
(0,3 X 5X 100 MM) 43 KpacHOli Me2H B NIPHCyTCTBHH pa3sJIMYHbIX CMa304HBIX Cpel 
DPW CKOPOCTH CKOJIbKeHHA 0,72 M/MuH. MakcHMasbHOe HOpMaJbHOe HaMlps2ke- 
Hue B KOHTaKTe NOJ3yH — MWwiacTHHKa cocTaBuAio 75 KI/MM’. 
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Vis puc. 2 BuHO, YTO BeNMUNHA MporHOa HM pacioMOHKeHWe KPHBbIxX 3aMeTHO | 
MCHAIOTCA IPH CAMbIX H€3HadHTeJIbHbIX (PH3MKO-XHMHYCCKUX H3MCHCHHAX B MO- 
BePXHOCTHOM CJ10e, BbISbIBAeMBIX MaJIbIMH lIpHOaBKaMu K CMa3Ke MOBepXHOCTHO- 
AKTMBHbIX BellecTB. MeHbiuiad CHOCOOHOCTb MJlaCTHHKH K YBeJIMYeHHIO mporu6a 
MIPOABJIAeTCH B MOBeCPXHOCTHO-aKTHBHOH cpelle. | 

IIpemcrapiaer HHTepec CBA3b HaGvIOLaemoro mporu6a mlacTHHKH C MHKPO- | 
TBepJOCTbIO ee MOBepxHocTHOrO culos. M3 KpHBbIXx 1 u 2 puc. 3, oTBeyarOllAx 
COOTBETCTBCHHO IIPOrHOy H MHKPOTBePOCTH B 3aBHCHMOCTH OT HCA NPOXOOB 
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a 4 6 8 10 
Yueno mpoxodoE 7 
Puc. 2. Bauanne cmasku Ha jecopManmo Puc. 3. Bavanne ucna mpoxogos Ha mporuO u 
MeHOM MvIacTHHKH. J — mlomycyxoe TpenHe; MUKpoTBepyocTb. /—nporv6 MeqHOH M1acTHHKH | 
2 — TpeHe B BepeTeHHOM Macvie; 8—BBe- Mp MouycyxoM TpeHHu; 2—5 — MMKpoTBep- | 
peTeHHOM Macylie c mpHOapienHem 0,5% WOCTb MwacTHHKH: 2—mosycyxoe TpeHve; 3— | 
ONeMHOBOM KuCMOTbI; 4— B BepeTeHHOM Mac- TPpeHHe B BepeTeHHOM Macsile; 4— B BepeTeHHOM || 
ue ¢ mpHOapseHHem 1% onewHoBol KHCOTHI Macue c IIpHOaBsenvem 1% OeMHOBOM KHCJOTHI; | 
5 — ucxofHaH MHKpOTBepOcTb 


Yucno Npox000b 7 ———»~ 


CTaJIbHOrO NOJI3yHa pH MoJycyxXoM TpeHHH O MeJHy!0 IlacTHHKy, BHO, 4TO 
XapakTep KPHBOH MHKpoTBepfocTu 2 OOpaTeH XapakTepy KPHBOH nporn6a /. 
Boubuiemy mporHOy cooTBeTcTByeT MeHbIUIad MHKPOTBePpAOCTh MOBePpXHOCTHOTO 
CJIOA HM OOpaTHoO. 

Orciofa cTaHOBHTCA NOHATHbIM M pacnoulowKeHve KpHBEIx /—4 Ha pue. 2. 
HusKoe pacnosioxkeHhe KpuBoli 4 puc. 2 noKa3bIBaeT, YTO MOBEPpXHOCTHO-aKTHB- 
Hbl€ BelLleCTBa BbISbIBaIOT NOBbILICHHbIM MO CPaBHeHHt0 C MOJIyCyXHM TpeHHeM HU 
TpeHHeM B cpesle BepeTeHHOrO MacJIa HakJIeM MOBePXHOCTH. OTOT BbIBOX HeNo- | 
CpeJCTBEHHO NOJITBepKAaeTcA KpHBbIMH 3,4 pune. 3. McxoqHaa MukpoTBepyOcTh 
MWIaCTHHKH repeq HavayoM UcnbITaHHi coctraBasaia 55,5 KI/mM?. O6pas3eu, - 
CMa3aHHbIM BEPeTeHHbIM MacJIoM Cc 1% OeHHOBOM KHCJOTHI, IPH OTCYTCTBHH Tpe- 
HHA Ppe3kO MOHH3HJI MUKpOTBepfocTb Ao 44 KI/Mm?. 

TakuM 0Opa30M, MOBepXHOCTHO-aKTHBHble BelleCTBA JBOAKO BO3JelCTBYIOT 
Ha TBEPAOCTh MOBEPXHOCTH, YMeCHbIWwWAaA WIM YBeJIMYMBaA ee IPM OMmpeyeJeHHbIX 
YCNOBHAX. OKCHEPHMeCHTAJIbHbIe JaHHBIe, MOJYYeHHDIe HAMM MO MeTORy TpeHuA 
TOHKHX IJlaCTHHOK, NOATBepxKatoT BEIBONIT. A. Pe6uusepa u ero IIKOJIbI O BOS- 
KOM BO3Je€HCTBHM MOBeCPXHOCTHO-aKTHBHOH cpefbl Ha Meta (*). 

Meroy TpeHHA TOHKUX MacTHHOK OGslafaeT BICOKOM UYBCTBUTEMbHOCTbIO 
MO3SBOJIACT BeCTH MCCJIeOBaHHe MacCeJI H Pa3JIMYHbIX AKTHBHbIX MpHcaqOK K HAM 
HeENOCPeACTBeEHHO B lpollecce TpeHHA Oe3 OTPHIBA UX (PH43HKO-XHMMYeCKHX 
CBOHCTB OT JHHAMHKH TPeHHA HM MaTepMasia TpylllHxca map. 


Onecckuli momwHTexHHueckuii IJoctynuno 
HHCTHTYT 20 V 1959 


UMTHPOBAHHASA JIMNTEPATYPA 


sae JIuxtmMau, Il. A. Pe6Ouugep,l.B. Kapneuxko, Bananue TlOBep X- 
HOCTHO-aKTHBHOM CpeAbl Ha mpouecchl AepopMaywn Metannos, U3q. AH CCCP, 1954. 
2—'Crai. Benaep, B. WU. wx eMwam Tew PeOuugep, JAH, 116, Ne 3 (1957). 
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Joxrxage Akagemun nayrx CCCP 
1959. Tom 128, Ni 4 


XHMHA 


M. M. FYQMMOB, akayemuk B. A. KAPIHH, B. B. METPOB u M. B. J YMHOB 


OPHEHTAILMS MACCHBHbIX MOJIMMEPHbIX MATEPHAJIOB 


MaccwBHble MOJIMMepHble MaTepHaJibl JIMHeHHOTO CTpOeHHA, GOJIOKH, JIMCTbI 
ie lI. HaOCHOBe, HalpHMep, NOJIMMeTHJIMeTaKpHlaTa, MOHCTHposa MH Ap. 3a- 
acTY!O OOJlaaoT HEAOCTATOUHOH MPOUHOCThIO HW B OCOOeHHOCTH MwIacTHUHOCTbW, 
| BCJIENCTBHe STOO MOBBILICHHOM UYBCTBHTCJIbHOCTbIO K KOHIeHTPpaTOpaM Ha- 
i Se HM HeyOBJIETBOPHTeIbHbIMH NOKasaTeIAMH TPH yapHpix HcMpITAa- 
Max. OrmeueHHbIe HeOCTaTKH TaKHX MaTePHaJIOB 3aTPYAHAIOT HX HCMOb30- 
3aHHe B TEXHHKE, a 3a4aCTYIO JealoT HX MPpHMeHeHHe MpOCTO HEBO3MOXKHBIM. 

B cBxA3H C 9THM JVIMTeIbHOe BPeMA CYIULECTBOBAa TEHCHILMA PellaTb HOBbIe 

eXHHyecKHe 3afladH, B OCOOE€HHOCTH B MaIIIMHOCTPpOeHHH, MyTeM CHHTe3a BCe 
OBbIX H HOBbIX NOJIMMepOB C TpeOyeMbIMH CBOMCTBaMH. 
_ Bmecte c TeM, aBHO ObIIO H3BECTHO, YTO HHTH HM MJIeEHKH Ha OCHOBe MOWIU- 
| ae MaTepHaJIOB, NOJIYYeHHbIe MeTOaMH, MPHBOAALIMMM K HX MOJIeKyJIAp- 
(OH OPHeHTAallHH MAaKPOMOJIeKyJI, OOsaaloT Ooulee BbICOKHMH MPpO4HOCTAMH 4H, 
(TO OCO6€HHO BaXKHO, TwlacTHYeCKHMH XapakTepHcTHKamu (1-*). 

IlonoxkuTesbHOH CTOPOHOK ZTOTO MeTOJa MOLMMUKALMH NOJMMepOB ABJIAeTCA 
O, 4¥TO 6€3 H3Me€HEHHA UX XHMHYeCKOFO COCTaBa HM TeEXHOJIOTHH U3rOTOBJIeHHA 
MOXKHO NOJYYHTb HOBbIC MaTepHaJIbl C 3aaHHbIMH CBOMCTBaMH, H3MeHAA cTe- 
IeHb HX OPHeHTAallHH, a Tak2%Ke C MOMOMIbIO CMeWHaJIbHbIX OOaBOK, OOecreuH- 
sAIOWHX, HalMpHMep, PeKyt0 CLUMBKY HT. 1. HeoOxofHMo OblIO pelIMTb BoMpoc 
» WeecooOpasHOcTH OPHeHTAallHH MACCHMBHbIX MOJIMMePHbIX MaTepHaJlOB, a TaK- 
Ke paspaOoTaTb MeTOJbI HX OPHeHTAaLMH, NPHFOAHble AIA BHEAPeHHA B MpaKTH- 
cy. Baproy coo6iaer 0 NpHMeHeHHH OPHeHTHPOBaHHOLO MOJIMMeTHJIMeTaKpHJa- 
‘a [JIA OCTEKJIGHHA CaMOJIeTOB 6e3 ONHCaHHA cnocodos ero nosyueHua (8). Iloc- 
(e ONpo6oBaHHA OoJIbIIOrTO KOMYeCTBA Ja6OpaTOPHHIX cMocoOoB NOJyYeHHA 
)PHEHTHPOBaHHbIX MACCHBHbIX MOJIMMePHbIX MaTepHaJloB ObWIO pa3spadoTaHo 
‘Ba HaHOoslee MEPCNeKTHBHBIX MeTOJa MOJyYeHHA STHX MATePHaJIOB B OPHEHTHPO- 
SAHHOM COCTOAHHH — MeTOJbI MJIOCKOCTHOrO MHOFOOcHOrO pacTAKeHHA U 
2KaTHA. JIA NOJyYYeHHA MOJHMMeTHJIMeTaKpHJlaTa B OPHCHTHPOBaHHOM COCcTOS- 
[MH MeTOJIOM PpaCTAKeHHA, HaMpUMep, AVIA WesleH OCTeKJICHHA KaOHH JIeTaTeJIb- 
[bIX aMapaTOB ObIIO paspaboTaHO HeECKOJIbKO MalIHH (cM. puc. 1). 

OpveHTHpOBaHHbI MOJIMMeTHJIMeTaKpWwlaT Ha STOH MallIMHe mMoJuJlyuaeTca 

lyTeM ero pacTaKeHHaA B12 pawuasbHbIxX HalpaBJleHHAX. PacraxKeHHe OCyLecTB- 
[A€TCA MPH TeMMepatType BbICOKOSACTHYeCKOFO COCTOAHHA MaTepHaJOB. 
_ MawimHa no3BouIdeT NMOJYYHTb JIMCTbI OPHeCHTHPOBaHHOrO MOJIMMeTHJIMeTAa- 
pusara TommuHoH 10—15 mm JuamMetrpom fo 2 M CoO cTeMeHbiO BbITAKKH 3a 
MH mpoxox nopsgtka 30%. OcHOBHbIM 9JICEMeHTOM STOM MAaLUMHbI AB/IAeTCHA 
AHYULUH y3esl, COCTOAMIMH W3 Tapbl KOHHYeCKHX WecrepeH, OHA M3 KOTOPBIX 
bINOIHAeCT POJIb TaHKN, U, Bpallladcb, OOecieYMBaeT MOCTYMAaTebHOe TBUKeE- 
[M€ BUHTa C YKPelJIeHHbIM Ha HEM 3axBaTOM. TaKHX Y3JI0B, PaCcMOJIOMKCHHBIX M0 
KPY2KHOCTH XKECTKOH PaMbl HM 3aKOJIbILOBAHHBIX Yepes 3Be3fOUKH WenHou Me- 
elauelt B YCTaHOBKe, JBeHallaTb, YTO OGecMeuHBaeT PaBHOMEPHY!O BBITAKKY 
JHOBPCMEHHO B [[BeHaaTH HanpaBJIeHHAX. OWMH U3 WBeHaWaTH y3JI0B ycrTa- 
(OBKH, COCHHeHHbI C YePBAUHBIM PeAYKTOPOM, ABJIAeTCAH MPHBOJOM BCeH 
‘CTAHOBKB. 

Hapsyy c MeroyOM pacTs>KeHHA MACCHBHBIX MOJIMMePpHbIX MaTepHaJIOB HaMH 
aspa0oTaH Takx%Ke MeTO cxKaTHA. OpHeHTallMA NOMMepoB B WaHHOM CJlyyae 
CVILECTBIIACTCA C MOMOULbIO MpeccoB. TakHM CNOCOOOM JIA CelMaJIbHBIX Ween, 
alpHMep, MOMy4alOT MWIHTbI MOJIMMeTHJIMeTaKpuaTa pasMepoM 750 X 750 X 
<25 mm. IlonumeruimMerakpHulaTHple 610KH TOMMMHOK 5O—80 mM, pasorperple 10 
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TeMMepaTyPbl BbICOKOSMACTHYECKOTO COCTOAHHA, NOMEHEIOD SE MEE aa 
mpecca H mpeccytorcs Jo TpeOyeMOH CTeNeHH CHKATHA, a 3aT ORS ae 
now JlapseHHem. YcTaHOBJeHO, YTO MO Mepe BO3spacTaHHA CT 4 
HeoOXOAHMOe YeJIbHOe MaBJIeHHe BOspac-} 
raet. Uem Goubule pa3sMepbl HCXOHOU 3a-} 
rOTOBKH, TeM BbILlIe HEOOXOAMMOE YeIbHOC# 
JlaBJIeHHe [JIA COOTBETCTBYIOULUX CTeMeHeH;} 
oKaTHA. d 

B uenax Oomee CBOOOAHOTO CKOJIbKe-}) 
HHA OpreTeKIa MO NOBePXHOCTH MJT} 
mpecca Ha HHX HaHOCATCA CMelMaJIbHbIey 
cma3kH. JIA cCOoxpaHeHHs TOJMMCTHJI-f 
MeTaKPHaTOM HCXOAHOK CBETONPOSpayHo>| 
CTH onepalluio CKaTHA HeEOOXOAHMO OCy-; 
INCCTBIATh Me%K Ly MIMTaMH 3 BbICOKO=} 
NpOuHOrO 3aKaJIeHHO"O NOJIMPpOBaHHOTLO CH- | 
wMKaTHoro creka. Mepoh cremeHH OpHeH-| 
TaluH MA@CCHBHBIX MOJIMMepHbIX MaTepHa-} 


Z 9 

Ed JIOB IPH OnpeeseHHbIX TeMITepaTyPHBIX. 

MN Peo%KHMaX ABJISe€TCA CTeMeCHb UX PacTAKe-! 

= EN HUA WIM CKATHA, OMpesenemMaa 10 dop-} 


Se MysIe ap = (Viryes = 1) . 100, 4 THe 
Enp — CTeNeHb pacTHKeHHA HIM CKAa-j 
Puc. 1. Cxema ycTaHOBKH Jia Nosyye- THA B MpOWeHTaXx, T, — ucxoyqHaa TO} 
HHA JIMCTOB OPHeEHTHPOBaHHOTO OpraHH- uluHa JIMCTAa NOJIMMepOB B MM; T »—koHeu- 
yeckoro creKia: | —cTeKto, |2—Sa- nag TOALTHHa JIHCTa MOJUMepoR B Mam 
ae: dey Ae er Feminine: @MopMyvia BbIBeqeHa, HCXOAA H3 PaBeHCTRA, | 
= BbipaKaroluleroO HeH3MeCHHOCTB oObemMa AO, 

M mocJie paCTAXKeHHA WIM CKATHA. Me 

3HKO-MeXaHHYeCKHE MNOKa3aTeJIMW OPWeHTHPOBaHHOroO NOJIMMeCTHJIMETAaKPHJ1aTa, | 


NOJYGEHHOrO MeTOJOM CXKaTHA WH PaCTAKeHHA, XapakTepu3yrOTCA nese 
| 


TAIN 3 , 
TaOauna 1 


Tpenen Yunun. Iipegen Vaeubu. 
MpOuH. npH pac- Moyyuab, DPOse: TpepgocTb yAapH. 
IIpu pac- Se. KT /em? npw cxa- | No Bpionemo,| pgasxoctp, 
TAK., 9%, M THH, KI'/cm? KI -em/cm?2 
KI’ /cm2 o KI'/cm?2 
CxkaTue 792 20,6 25450 ‘TD oyl 2259 24,6 
Pacraskenue 763 21,5 26100 4275 22,8 24,9 


M3 sTHX JaHHBbIX ClekyeT, UTO NPM OMHHAKOBbIX cTeneHsAX MpeBapuTebHOFO 
PaCTH2KCHHA WIM CKATHA NOKAsaTeJIM (PH3HKO-MeXaHHYeCKUX CBOHCTB OpHeH- 
THPOBaHHOTO CTeKJla, MOJIyYeHHOrO JBYMA STHMH crocoOamMu, npakTuyeckH 
OAMHAaKOBHI. CreneHb MpelBapHTebHOrO pacTAKeHHA WIM OKATHA 3aBHCUT OT 
HeOOXOJHMBIX CBOHCTB OPHCHTHPOBaHHOrO Matepuasa. 

Ha puc. 2 npescrapjena 3aBHCHMOCTb MOyAA, mpeqena MIpOUHOCTH HM yVIH- 
HeHHA IPH PacTsxKeHHN, a TAakKe yebHOH yapHOH BASKOCTH OT CTeNeHH OpH- 
entauun. 3 sTux WaHHbIxX CulelyeT, YTO NOBBILEHHE CTeNeHH BbITAXKKH CBBIIE 
50—70%, mpakTuuecku, He NpHBOLUT K TaJIbHeHMeMYy MOBbILUeCHHIO CBOLCTB 
OPHEHTHPOBAHHOTO NOJMMeTHJIMeTAKpUaTa, 3a HCKJIIOUeHHeM yJebHOit ylap- 
HOM BA3KOCTH. Ha puc. 3 npexcTaBeHbI 3ABACHMOCTH HOKasaTeneli (pH3HKO-Me- 
XaHHYCCKUX CBOHCTB OPHeHTHPOBaHHOTO (Epp nopayKa 50%) W HeopHeHtTupo- 
BaHHOrO MOJHMeCTHJIMeTakpHlata OT TeMnepaTypbl HX UcnbIraHua. M3 3rux 
AAHHPIX CCLYET, YTO NOKasaTeH PUSHKO-MeXaHHYeCKHX CBOLCTB, HallpHMep, 
yRebHad ylapHaa BASKOCTb,yAJIMHeHKe TIpH pasppiBe HW Apyrue, XapakTepu3y- 
FOUIME MWaCTHYHOCTh MaTepHada,y OPMeHTHPOBaHHOrO MOJIMMeTHIMeTaKpHuata 
SHAYHTCIbHO BeIIbI, UCM Y HEOPHEHTHPOBaHHOFO B WHPOKOM AHanasoHe TeM- 
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epaTvp or —60° jo Temnepatyp Havaa WesopuentaMn (Ha 1O—12° HwxKe Tem- 
patypbl pasmargenua). Ilo noKkasaTe1imM yebHO yapHou BASKOCTH OpHeH- 
POBaHUbIM MOJIMMeTHJIMeTaKpHaT Ooslee JeM B Ba pasa MpeBOCXOLUT COOTBeT- 
WBYIOWIMe NMOKa3aTeIH B HeOpHeHTUpoO- the ee ; 
AHHOM COCTOAHHH BO BCeM J[Mama3s0He — foe? % heon/om? hefem? 
cCJleOBaHHbIX TemMnepatyp.Pa3pbIBHBIe 
i. y OPHeHTHPOBaHHOrO mate- 
Masia pH MMHYCOBBIX H HOPMaJIbHOH 
bMiepaTypax Take 3HauNTeIbHO Mpe- 
JOCXOMAT TAKOBbIC Y HeOPHeHTHPOBaH- 
joro. [Ipu noBpmtieHHbx TeMnepatypax, 
tt See K SHaYeHHAM TeMMepaTYPbIL 
WreKJIOBaHHA MOJIMMeTHJIMeTakpMulata, 
ia3Hulla B pa3PbIBHbIX ~ yAMWHeHHAX 
|DHeEHTHPOBaHHOrO HW HeEOpHeHTHpOBaH- op 
Joro MaTepHaJla YyMeHbiwaetca. Puc. 2. 3apucuMocTb mMogyaa E mpegena 
@Mu34KO-mMexaHHuuecKkHe moKka3arTeH, IIPOUHOCTH 6 H Y MABCHU A mp pacTH2KeHHH 
japaKTepH3ytollMe mpouHocTh HM 2xecT- ~ 9 TAKE agrird a yaapuoHERASKOe Dias 
loCTb MaTepHala, HalpuMep, 3HaueHHe ‘ isa ies 
eens MIPOUHOCTH HM MOyAA yY OpHeH- 

MPOBaHHOPO NOJIMMeTHIMeTakpHlaTa MPH MHUHYCOBbIX H HOPMaJIbHOM TemmMepa- 
jypaX Bblllie, YeM y HeOPHeHTHPOBaHHOrO, a MPH BbICOKHX TeMMepaTypax 93TH 
}OKa3aTeIHM y OPHeHTHPOBaHHOrO WH HeEOPHeHTHPOBaHHOFO MOJIMMeTHJIMEeTAaKp He 


ear See 27000 
C80 BO 80 CO M007, 


ee 


“60-40-20 0 2 40 GO O° 


-00 -G -20 2 60 WW TC t 
7 —— 

Puc.3. 3apucuMocTh yeIbHol yap- Puc. 4. 3apucuMocTbh xpyuKOH Mpou- 
| HOH BA3KOCTH A UM yRMHHeHHA pH HOCTH (YHKTHp) HM Mpeea BbIHYy- 
| pasppiBe € y OpHeHTHpoBaHHoro H YKICHHOM 9/laCTHYHOCTH OT TeMMepa- 
HEOpHeHTHPOBaHHOrFO TMOJIMMeTHJIMe- TYPbI; Wucpbl Ip KPUBbIX yKa3bIBaloT 
| TaKkpHlaTa OT TemMMepatypbr 4 cTemeHb OPpHeHTallMu 


| 


java HaxXOJATCA Ha OJHOM ypoBHe HM axe y MepBoro HeECKOJIbKO HuxKe. OHako 
[aK MOKa3aJIH ONbITbI, CTaTHYeCKaA MPOUHOCTb, HalpHMep, CaMOJIETHBIX JerTa- 
eH 43 OPHeEHTHPOBaHHOrO MOJIMMeTHJIMeTaKpHJlaTa B Ba HM Oowlee pasa BBILIe, 
eM H3 HeOpHeHTHpOBaHHOrO. STO OObACHAeTCA BbICOKHM 3Ha¥YeHHeM PadorHl 
a3PyUICHHA OPHeHTHPOBaHHOrO OpraHWyeckoro CTeKJla BCJIECTBHe BbICOKOH 
WIaCTHYHOCTH 3TOTO MaTepHaJla, BbICOKOH eFO COMPOTHBJIACMOCTH K PacTpeckH- 
aHHIO H MaJIOM UyBCTBHTEJIbHOCTbIO K KOHI[CHTPpaTOpaM HalmpxAxKeHHH HU, 4TO 
CO6CHHO BaxKHO, CMOCOGHOCTHIO BHIJePpKUBaTb 3HAUHTeJbHbIe MesopMaluH Oe3 
‘aKMX-JIM6O MIPH3HAKOB pa3pylweHua. Ha puc. 4 npescraBsleHbI KPHBbIe 3aBH- 
MMOCTH XPYNKOH MPOUHOCTH HM Npeseda BLIHy2%KMeHHOM 2aCTHUHOCTH OT TeMrie- 
aTyppl. M3 sTux WaHHbIX clefyeT, YTO 3aMeTHOe BOSpacTaHHe 3HaYeHHH Xpyn- 
‘OH MPOUHOCTH B COUeTAHHH C MaJIbIM H3MeHeEHHeM Mpefesa BLIHy2eHHOH 9J1a- 
THYHOCTH Pe3KO YBEJMYHO TeMMepaTyPHbIit [HanlasoH MPOABCHHA BbIHY2K- 
@HHBIX 91aCTHYeCKUX JeopMallMi. SHayeHve TemMepaTypbl XpyMKOCTH y OPH- 
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C€HTHPOBAHHOTO CTeKJa C BbICOKOH CTeCNeHbIO BbITAXKH CABUHYJIOCb B oON1acTE| 
[ 


HH3KUX Temmepatyp Ha 80—90° B cpaBHeHHH C HeOPpHeHTHPOBaHHbIM CTEKJIOM.| 

BecbMa Ba2KHOH OTJIMYHTebHOM OCOOCHHOCTHIO STOFO MaTepHala ABMACTCA CPC} 
nopeseHve Np yapHbix HcnbiTaHHAx. B cyyae, HanpuMep, opHeHTHpobaHaGaay 
MOJIMMETHJIMeTakKpHJlaTa, IPH TaKOrO pOfla HCIbITaHHAX HMECT MECTO JIOKAaJIbHOE 
paspylieHve B WHpOKOM jlMala3sOHe SKCIyaTalMOHHbIX TeMMepaTyp OT —60° 
M BbILUe, B TO BPeEMA KaK HEOPHEHTHPOBAaHHbIM MaTepHadl B aHAaJIOTMYHIX YCJO- 
BHAX TiperepneBaeT KaTacTpotuyeckoe pa3spyllleHue. 

Takoe mopeyeHHe OPHeHTHPOBaHHOTO NOJIMMeTHJIMeTaKpHJlaTa MpH yap-| 
HbIX HCIbITaHHAX, KOFa MaTepHaJl paOoTaeT MpeHMYyULleCTBeHHO Ha CKaTHe,} 
OObACHACTCA TEM, YTO JWI BBICOKHX CTeMeHeH OpHveHTalHH typ NPM CKAaTHH,| 
B OTHE OT fxp IPH PAaCTAXKeHHH, CABHTAeTCA BIIOTh ZO —80°. 

O6dcyKLeHHe NOAYYCHHHX pesyAbTAaATOB. BOSMOKHOCTE| 
MIPpOBECHHA OPHEHTAIMOHHbIX MPOLMeccOB JMHeHHbIX MOMHMepoB OOyCJOBeHAl 
BbICOKOM THOKOCTbIO MOJIMMepHbIX Wemouek. CoriacHO COBPeMeHHbIM lIpelcTaB-¢ 
JICHHAM BbITAHYTad (POPMa MAKPOMOVJIeKy/JI (3-34 HX CTPeMJICHHA K CBepTbIBaHHW} 
B KJIYOOK BCJIeXCTBHe TeMJIOBOTO JBH2KCHHA) ABJIAeCTCA HaHMeHee BePpOATHOK.E 
OyHakO H3-3a OFrpaHHyeHHA, HaJlaraeMOrO MOCTOAHCTBOM BaJICHTHbIX YyIJIOBi 
Mexkiy C — C-cBa3aiMv, CBepHyTad WapooOpasHad opMa MovleKyJI ABI ACTCAY 
HleaIbHOH COpMOH, KOTOPYy!O peaJIbHbIe MOJICKYJIbIl HHKOFa He JOcTHrAalorT.| 
IIpu nepepoge nomuMmepa M3 cTeKO0OpasHOro B BbICOKOIIAaCTHYeCKOe COCTOAHHE} 
TEIIOBOE BOSElCTBHe B 3HAYMTEIbHOH Mepe OCaG/AeT CHJIbI MEXKMOJeKYyIAp-) 
HOO BOSLeHCTBHA H TEM CaMbIM OOJIerYaeT BOSMOXKHOCTh NPOBeCHHA OPHeHTa-} 
IMOHHBIX NeperpynmupoBok. YcTaHOBJIeHO, YTO ONpeyedisioulee BJIHMAHHE Hal 
CBOHCTBA OPHeCHTHPOBaHHbIX MOJIMMePpOB B CTEKJOOOPasHOM COCTOAHHH OKa3bI-! 
BaeT He TOJIbKO UX CTPyKTypa, XapaKTep UM CTeNeHb BLITAKKU, HO M TeMMepaTyp-~1 
HO-BPe€MeHHbIe yCJIOBHA OPHEHTAllMH MaTepHasa. Ha ocHOBaHHH SKCMepUMeHTAaJb-} 
HOFO MaTepHaJia M10 OPHeHTAaLHH MOJIMMepOB PAJOM HcCueMOBaTeseH ObIIH ycTa-| 
HOBJICHbI HEKOTOPbIe MPHHUMMMAJIbHbIe 3AKOHOMePHOCTH STOFO Mmpolecca, MOMO- 
alOllHe AHAJIM3MPOBaTb ABJICHHA, COMYTCTBYIOMMe OPHEHTAaLHH MakPOMOJeKyI| 
JIMHEHHBIX TOJIMMepoB, B TOM 4HCJIe H TaKoe ABJIeEHHe KaK HX YMMpouHeHnHe. 
H3pecTHO, 4YTO MpOYHOCTb NOJIMMepOB JIMHEHHOTO CTPOeHHA OOYCOBINBaeTCA, | 
TIaBHbIM OOPa3soM, CHJIAaMH MeXMOJIeCKYJAPHOTO CUeMJIeHHA, a Tak%Ke CHaMH 
CI€MJIeHHA 3BCHb€EB MAKPOMOJIeKyJI 3a C¥UeT TuIaBHbIX XHMHMYECKHX BaJIeHTHO-| 
cTeH. 

Ilo Mepe Bo3pacTaHHa cTeMeHH OpHeHTallHH MOJMMepoB B OOIeM OaslaHce 
CHI, OO€CNeYMBaIOWUX HX MPOUYHOCTh, POJIb CHI 3a CUeT TVIaBHbIX XHMMYeECKHX 
BaJICHTHOCTeH BOSPaCcTaeT, a POJIb CHJI MEKYACTHYHOTO CLeNMIeHHA Nalaer. Dro 
CBA3ZaHO C TEM, YTO OTIeJIbHbIC YYACTKH WeneH MaKPOMOVIeKyJI B Mpollecce opHeH- 
TalMH PaCIIPAMJAIOTCA HW BHICTPaMBalOTCA B HallpaBJIeEHHH MpHJIOKeHHOM CHIBI, 
NOBbIMAA CTEM€Hb MOJIEKYJAPHOH yNOpsAOYeHHOCTH B MaTepHasie (pukKcHpyemon. 
HanpHMep, MeTOJOM JBOHHOrO JTyUeNpeJIOMJIEHH A). 

Bouee BbicOKas CTeNeHb MOJIEKYAPHOM yNOPAAOYeHHOCTH NOMMepoB np" 
BOUT K Ooulee ObICTpOMY MIpOTeKaHHIO PesaKCaLMOHHbIX MPOlleccoB, cvleCTBH- 
€M 4eFO, ABJIAIOTCH, HalpWMep, 3aMeJVICHHbIM POCT TpeWHH H3-3a OpicTporo 
cnawa NepeHanpsxKeHHU B HX BePIIMHAaX, a TaKKe MaJlat UYYBCTBUTeIbHOCTD. 
K KOHIeCHTpaTOpaM HanpsKeHuit. 


Beecorw3Hblli HayuHO-HCCIeQOBaTebCKUIi MHCTHTYT Tloctynuno 
aBHalHOHHbIX MaTepHasioB 25 VI 1959 
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XHMH fl 


¥O. A. )KJIAHOB, O. A. OCHMOB, O. E. WEJIEMHMH u B. A. KOFAH 


AMMOJIGHBIE MOMEHTbI HW CTPOEHHE HEKOTOPbIX 
MPOWM3BOJHbIX MEPHHA®THHAEHOHA 


(IT pedcmasrexo axademukom A. H. Onapunoim 21 V 1959) 


[lepunadrunyenou ‘(1)-u GexsanTpox (IV), 41a KOTOPBIxX OObIUHbIe ~KeTOHHBIC 
CBOHCTBa JIHOO cila6O BEIPaxKeHb!, JIHOO BOBCe He ABJIAIOTCA XapaKTePHbIMU 
(1, ?), OOpasy!oT BeCbMa MPOUHbIe KOMIMVIeKCHbIe COCAMHEHHA C MPOTOHHbIMM U 
‘{ANPOTOHHBIMH KHCJIoTaMH (2-4), YTO yKa3bIBaeT Ha 3HAUHTEJIbHYIO MOJAPHOCTb 
epasH C = O. Heycrotunpocrb yrieBoxopoxoB mepuHadruHyeHa u OeH3aHTpeHa 
MpOABJIAeTCA B UX CTPeCMJICHHH NepelTH B OKHCJICEHHOe COCTOAHHE, ABJIAHOULeeCA 
WIA HMX CTaOMJIbHbIM. Bo3MoxHOCTb CYLIeECTBOBAaHHA KaTHOHA TepHHadTHuH- 
JeHHIMA, HeqaBHo nowy4eHHoro [lerutom (®) B Bue KOMMJIeKCHOM cou, mper- 
mouiarasiacb Boxesehom u ToubAManom (°), clesaBLIHMH HeyauHyt1o NOMbITKy 
ero MOJLYYeHHA. 

PacueTbl MeTOJOM MOJICKYJIAPHbIX OPOHT 9HEPru CBA3H CHCTeMbI NepHuadpT- 
WHJleHa MOKa3aH, 4TO JIA Hee 9HEPeTHYeCKH BbIFOAHbIM ABJIACTCA KATHOHOUI- 
Hoe cocTosHHe c 12zx-3JIeKTPOHHbIM aHCaMOJIeM, OO/lalad KOTODbIM cHcTeMa 
uMeeT apOMaTHYecKHH xapaxkTep (’). 

YUNTHIBAA STH PaKTbI, MOXAHO Bex 3a BoKesetyom (8) mpeqnoOKUTb BHYT- 

eas 


PHHOHHBIA xapakTep cBa3H C—O B' KapOOHHJIbHbIxX COCMMHEHHAX PpAa mepu- 
HapTHHseHa C JOKalM3allveH OTPHWaTeJIbHOrO 3ap Aja Ha KHCOpOse H NOOKHU- 
TeJIbHOrO Ha BCeH yIviepOJHOH CHcTeMe. 


o 
Ia) ap Ula) 


[ny6oKkaa aHaorua B CBOcTBax y Tponona (II) uw nepHHadruHzeHoua 10- 
3BOJIACT MIPHBECTH JIA NOCMeqHero CTPpyKTypy OKHCH NepHHadTuHyenuiusa (1a) 
MO aHaJlorHu Cc OKHCbIO TponusMA (Ila) H OmNJaTb AVIA HerO 3HauHTeJIbHBIN LH- 
(NOJIbHBIM MOMeHT, NopsaKa 4D, nocKombKy TPOMOH HMeeT MOMEHT, JlexKalllHii 
B mpefenax 4,17—4,30 D (°). 

Js BeIicHeHHA 2TOFO BOMpOCca HaMH ODM OMNpeeJeHbI AHNOJIbHbIe MOMEHTHI 
inepHHadTHHeHOHa WH HEKOTOPbIX eFO NPOH3BOAHEIX, 

| WUsmepenve AHa7eKTPpHYeCKOM NPOHHWAaeMOCTH MPOBOAKOCb MeTOOM peso- 
/HaHca B CO“eTaHHH C MeTOJOM 3aMeuleHHA. Moment HacTpoHKH YTreHepatTopa 
1B Pe8OHAaHC C OOJIbIIOH TOUHOCTbIO ONpeleAICA MeTOLOM OHeHHH MpH MOMOIIM 
lonruyeckoro uHAuKaTopa 6E5. M3mepenua npoBoyuiucb HaMH Ha 4YacToTe 
15 -10° ru. Ucenenyempli pacTBop B H3MePHTeJIbHOM KOHJeHCaTOpe Obl H30/IMpo- 
4BaH OT OKPyKalollleH aTMOcWepbl HM TepMOCTATHPOBaJICA MPH MOMOUMIM BOAAHOH 
pyOamKku c TouHOcTbIO +0,1°. Iloka3aTemb mpesIOMIeHHA OMpeyeAICA Ha pecp- 
paxtometpe A66e c mpucnoco6eHHeM Jia TepMoctaTHpoBaHHusa. I]norHocT 
olpeyeisasacb muKHOMeTpuueckn. MosapHaad nomapusallua pH OecKOHedHOM 
pas6aBJIeHHN JIA NepHHapTHHAeHOHA U ero MPOW3BOAHbIX B OeH3OsIe HM WHOKCaHe 
|PaccunTbIBaaCb MO SKCTPanoAMMOHHOH dbopmyvie Tegectpanya (7°), a Qa nepu- 
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+ 


HadTHHAeHOHa B aHH30/le MO (opMyvle, MpeANORKeHHOH OHHM M3 Hac (#4). Pes 
3YJIbTaTbI OMPeMeeHHA TUMOMbHbIX MOMCHTOB NpHBeseHbI B TAaOs. 1. 

Kak ABCTBYeT H3 TIPMBeeHHbIX aHHbIX, AMMOJIbHbIM MOMCHT wep HHa@THuu- 
WeHOHA MOUTH He 3aBHCHT OT 3JIEKTPOHJIbHOCTH PaCcTBOPHTeIA HW MO BeIHYH- 
He OTBeuaeT CTPyKTYpe OKHCH MepuHad- 


TaoOmuna 
lees THHIeCHHIUA. 


podiactowt Pataesr a JipyMs w3 Hac (*) HalieHO, YTO BBe- 
putenb |B eGaax  JeHHe aTOMa OpOMa B To/lox*KeHHe 10 me- 
pHHadpTHHJeHOHa CHMKaeT CFO KOMIVICK- 
TepunaprunzeHou Bexsoui 3,89 COoOOpasyIOUWLyIO AKTHBHOCTb TO OTHO- 
To xe Tvoxcay |} 3,99 IWeHHIO K CJlaObIM allMoreHaM, BCJley- 
ak sa argo : i CTBHe TOFO,YTO HHAYKUMOHHOE BJIMAHHE 
Fo ate Tuoxcan | 3,37 6poMa YMeHbIWaeT MOJIAPHOCTb CBA3H 
10-6pom-lepHHaTuu- C=O.Pesy.1bTaTbl onpeseeHHA AMMOJIb- 
Jl@HOH Tuoxcan| 3,27 HbIX MOMeHTOB 10-6poM-nepHHadTHHse- 
soueMep anne eae BIER Ray Sede HOHa H 3-O6poM-GeH3aHTpOHa MOJTBEp- © 
Sass : TWOneie PAIR *KJlaioT cKa3aHHoe. Kak BHAHO H3 TaOJ.1, 
CygsHgOSbCls Tluoxcan| 8,49 BBeeHHe OpoMa B ApO NepHHadrHu- 


Ae€HOHA YMeHbIUNaeT JMMOJIbHBIA MOMEHT | 


noculeqHero B MoKcaHe Ha 0,72D, 6eH3anTpona ua 1,19D. 


(ID (Iv) (Vv) (Vv) 


MoxKHO oOxKaTb, YTO BBeJeHHe JOMOJIHHTeIbHO apOMaTHYeCKOrO UMKJa B 
10—11 nonowkeHuaA MOJIeKYJIbI NepHHapPTHHAeHOHa JOJOKHO OKa3aTb TaKOe Ke 
jlelicTBHe Kak HU OpoM, T. €. KHMOJIbHbIM MOMCHT OCH3AHTPOHA JOJDKeH ObITb 3aHH- 
2KeH 10 CpaBHeHHIO C MepHHadTHHAeHOHOM. ConocTaBJleHHe BeJIMUHH JMMOJIbHbIX 
MOMEHTOB llepHHadTHHAeHOHa HM OeH3aHTpPOHa B OeH3OuIe H WMOKCaHe ABJIACTCA XO- 
pollel WOcTpallueli CKa3aHHOro, HOO BBeeHHe OeH3OHAIbHOPO Apa YMCHbILUaeT 
MOMeHT Ha (),5—0,6 D. BaeqeHve OKCHIpyNnbl B MOJO*KeHHe 7 NepHHadpTHHAeHOHA 
CO3aeT BO3MOXKHOCTh IA OOPas0BaHHA BHYTPUMOVJIeKYJIAPHOFO WHKJa C BOJO- 
POLHOH CBA3bIO, CTaOHHM3HpytIOWlerO OTPHUATeJIbHbIM 3apax KapOOHHJIbHOFO 
KHCloposa H BLIBOAAULero rpymmy C = O u3 conpsxKeHHA C OCHOBHBIM CKeJIeTOM 
MOJICKYJIbI, BCJIeACTBHe BHYTPHIMKJIM¥YeCKHX OOMeCHHBIX AKTOB Yepe3s BOLOPOL- 
HbIM MOCTHK (V). OueBuAHO, YTO B STOM CJIY4ae MBI JOJOKHbI OK ULaTb yBesIM4YeHHe 
J\MNOJIbHOPO MOMeHTa I10 CpaBHEHHW C NepHhapTHHeHOHOM, UTO MOATBepxaerca 
H3MepeHHAMH. 

B oTM4He OT ITOFO TPONOJIOH HMeeT CHJIBHO 3AHMKeHHHIM JMMOJIbHbIHM MOMCHT 
one) NO CPaBHeHUI0 C TPOMOHOM. BeposTHo, 3TO MPOMCxXOAUT NOTOMY, TO MATH- 
WIeCHHbIM WMKJI C BOLOPOLHOM CBASbIO HAXOMMTCHA B 3HAa4HTeIbHOM CONpsxKeHHH 
C YIVIe€pOAHbIM IHKJIOM, YTO CHMKaeT OOMLyIO NOJIAPHOCTh MoseKybI (VI). 

SHaveHHe JMNOJIbHOrTO MOMeHTa KoMMleKca Cy3H,OSbCls, paspnoe 8,50D, 
WaeT BOSMOXKHOCTH MIpeANOJORKUTb WIA Hero CTpoeHHe C yYaCTHeEM KaTHOHOMHON 


se 


CTPyKTYPbI MepHHaPTHHAeHHJIMA MH MepeXOMOM 9eKTPOHHOH KOHdUrypalHH 
aToMa CYPbMbI B CcocTosHHe d?sp*, mo aHaslornu c HSbCl,. Arom kucoposa ocy- 
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O—= SbCIs | 


{\eCTBIAeT CBOeOOpasHy!0 CBA3b Mey KaTHOHOHJOM-palukasIoM mnepHHadpr- 
{HeHWJIMA HM ATOMOM CYPbMBI, Kak OHH H3 a eHOB MocleqHeH, y4acTByA B KO- 
|PAMHAaUMOHHOH ciepe JIMWIb OAHOM H3 CBOMX BaJIeHTHOCTel. 


_. Poctosckult-Ha-Jlony rocyqapcTBeHHBlii Tlocrynuso 
yHHBepcHTer 26 V 1959 
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Jloxnagn Axanemun nayr CCCP 
1959. Tom 128, Ne 4 


WM. WH. KOPHWJIOB 


O CHHTE3SE MHOFOKOMIMOHEHTHbIX TBEPJbIX PACTBOPOB 
THTAHA 


(I1pedcmaezeno axademuxom H. H. Yepuaecoim 15 V 1959) 


Meraasoxumus (1), KaK OHa 43 OTpaculeH HeopraHHuecKOH XHMMU, H3y4aeT 


B3aHMOelCTBHE MeTAaJIJIOB C 3JIeMeHTaMH TepHowHMyuecKow cuctempl. Mcxoya u3 | 
XHMMYCCKUX CBOLCTB 9JICEMCHTOB, OHA YCTaHaBJIMBaeT 3AKOHOMepHOCTH OOpa3o- | 
BaHHA MeTaJJIMYeCKUX TBePJbIX PaCTBOPOB H coeMHeHHH. XapakTepHOH OCo- | 
6CHHOCTHIO GOJIDIHHCTBAa MeTAJIJIOB ABJIACTCA MX CKJIOHHOCTb K OOPa30BaHHI0 | 
TBePbIX PACTBOPOB CO MHOFHMH 9JIeMeHTaMH TepHowuyeckoh cHcTembl. Oco- , 
6eHHO 3TO TIpHCylle MeTaJaM, MMeIOULHM HesalouHeHHy!0 d-9J1eKTPOHHy# | 
O6oOIOUKY, OTHOCAILHMcaA K rpynne mepexofHbIX MeTaJIOB. TuTaH sABJIAeTCA | 
OJHHM H3 TaKHX MeTasuIOB. OH, KaK MOKa3bIBalOT HCCJIeqOBaHHA, CO MHOFHMH | 
3JIEMCHTaMH OOpasyer TBEPAbIe pacTBophl (”). YCJIOBHAMH, OMpeseAIONLHMH O6pa- } 
30BaHHe TBEPAbIX PAaCTBOPOB MeTAaJIJIOB, ABJIAIOTCA AHAJIOTMHYHOCTh XHMMYECKHX | 
CBOMCTB KPHCTaNMYeCKOM pellleTKH HM HeOOMbUIOe pasM4Me B pasmMepax aTOM- | 


HbIX PaHYCOB. 


TutTaH c 9JIeMeHTaMH-aHaJlOoraMH OOpa3yeT HeMpepbiBHble TBEPAble PaCTBOPHI, ¢ 


CO MHOTHMH ApyrHMH TOJbKO OlpaHHYeCHHble TBePAbIe PacTBOPBHI. 


Vicxoia u3 MeTaslOXHMHYCCKUX CBOLCTB 3JIEMeHTOB, B paHee ONYOMMKOBaL- | 
HOH paOoTe OblIM PaCCMOTPeEHbI BOMPOCh! PaCTBOPHMOCTH SJIEMCHTOB B THTaHe | 


(?, °) H MOKa3aHbI OCHOBHEIC THIbI WHarpaMM COCTOAHHA ABOHMHBIX HW TPOMHbIX 
cucTeM Ha ocHoBe TuTaHa (‘,°). 


YcTaHOBJICEHHbI€C 3AKOHOMEPHOCTH OOpas0BaHHA TBeEPAbIX PaCTBOPOB THTaHAa | 
MO3BOJIAIOT B HacTOSee BPCMA NOCTABHTb HM pellaTb 3ayauy CHHTesHpoBaHHaA | 
MHOFOKOMMOHEHTHBIX THTAHOBIX TBEPALIX PACTBOPOB 3apaHee 3aaHHBIX CocTa- | 
BOB. OTY 3ajavy MOXKHO pelllaTb C M-YHCJIOM KOMMOHEHTOB Mp yCJIOBHH, ecu | 
B3AHMOJeCHCTBYIOWIHe SJIEMCHTHI OOPasyIOT C THTAHOM HEIPePbIBHbIe WIM orpa- i 
HHYEHHBIe TREPAbIe pacTBopLl. TaKOro pola BO3MOXHOCTb CO3/aHHA MHOTOKOM- | 
MOHEHTHBIX TBEPALIX PACTBOPOB MeTAaJJIOB paHee HaMH OpblWwla NOKa3aHa Ha NpH- i 


Mepe Hukea (°). B ato pa6ore 6pimu cHHTesHpoBaHnl 4-, 6-, 15- u 16-Kommo- 


HeHTHbIe HUKeleBble TBepAbIe pacTBopHl. IIlpeqBapuTebHbIe pacueTbl uHCa | 
* eo 

njypeeIbHOH KOHIWeHTPaluu B HMKEJICBOM PpacTBOpe BbIOPaHHbIX KOMIMOHEHTOB | 

BIIOMHE ONPaBlasMCb H BCe CHHTCS3HPOBAHHBIe COCTABBI CIIIaBOB OKAa3aJIHCb OHO- , 


POJHBIMH TBEPALIMH HHKeJeBLIMH pacTBOpamu (°). 


OcHoBbIBadCh Ha HeKOTOPBIX TeOpeTHueCKHX MOOXKeHUAX MeTaJIOXHMUH, | 
HaMM ObWWIM PacCuMTaHbl CocTaBbl 5-, 9- Hu 10-KOMMOHeHTHBIX THTAHOBBIX TBEPJIBIX 


pacrsopos. BiOop KOMMOHEeHTOB HM MpefeJIbHBIe HX KOHUEHTPalHU Op Mpo- 


M3BeeHbI Ha OCHOBe JaHHbIX CXOACTBA H pa3sJIHYHA XMMHYeECKHX CBOMCTB 3TUX | 
3JIEMEHTOB C THTAHOM MH IpeylebHOH UX pacTBOpHMOCTH (B Clyuae OrpaHuyeHHO | 
PpaCTBOPHMOCTH MOCeHUX) B THTaHe. KomMno3HIlHH STHX CIVIaBOB OBI paccuH- - 


TaHbl Ha OCHOBE CJIeJ,YIOULMX CHCTeM: 


5D-KOMMOHeEHTHHIX: Ti—Al = Si— Cr— Fe 
9-komnoHenTHalx: Ti — Al —Sn— Si — V —Nb— Cr— Mo—Cu 
10-kommonenTHEIx: Ti— Zr — Al —Sn — Si — V —Nb— Cr—Mo—Cu 
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B ta61. 1 mnpHBeyeHbl HeKoTOppie 
BOHCTBa 9JICEMCHTOB, BXOJAUMX B CO- 
‘PTaBbI BbIOPaHHbIX CiaBOB, HW pacuer- 
“ible UX KOHILCHTPalMU JWIA CHHTe3Hpo- 
BaHua 5-, 9- nH 10-KOMNOHeHTHBIX THTa- 
HOBbIX TBEPALIX pacTBopoB. B  jaHHOli 


Ha OCHOBE 4-TBePAbIX PaCTBOPOB THTaHa 
 TekcaroHaJIbHOH pelleTKOH, mosmyua- 
eMble IlYTeM JWIHTeJIbHOTO TroMoreHH- 
sBaLLHOHHOTO OTKHTaA HU MeJWIeHHOFO OX- 


CnuaBbl MpHBeeHHbIX BbIle cocTa- 
BOB, 3apaHee PaCCUMTAHHbIX Ha Nowyue- 
iHM€ MHOTOKOMMOHEHTHBIX 4-TBePJIbIX 
}PaCTBOPOB THTAaHAa, NPHTOTOBJAJHCb Ny- 
jTeM IvlaBKH KOMMOHEHTOB B_ jJLYrOBOli 
4BAKYYMHOH eu C HepacxojyeMbiM 
430JIb()PAMOBLIM SJIeKTPOZOM. JIA o6ec- 
|MeYeHHA MOyYeHHA OAHOPOMHOrO CIMT- 
‘Ka OOpPa3libl CMaBOB MepenlaBJAIMCb 
TpH pasa. JluTple oOpasibi nosBepra- 
Hcb KOBKe JO 20—25% o6xKaTHa u 
imocie STOrO JVIHTeJIbHOMY FOMOFeHH3a- 
IMMOHHOMY OTXKHTY B BakyyMe pH 
11200—1250° B teueHue 10 uac., Mez- 
WICHHOMY OXJIaxKeHHIo Wo 600° u AaH- 
ITeIbBHOMY OTKHFY MPH STOH Temmepaty- 
pe B TeyeHHe 300 ac. 

Ilocae sToro cnwiaBbl OXJlaxKaucb 
B Meu JO KOMHaTHOHM TeMIepaTypbl H 
MOBepraJucb MHUKPOCTPpYKTYPHOMy, 
eeresocrpy ry DHORY aHaJlH3y H U3y- 
iveHHIO TBepfocTH. MukpoctpykTypHoe 
iuccmeqoBaHHe 5-, 9- Hu 10-KOMNOHeHT- 
HbIX CMJIaBOB MOKa3aJl0, 4TO CHHTe3H- 
|POBAHHbIe pacueTHBIM MlyTeM BCe TPH CO- 
icTaBa CIaBOB OTBeYalOT HepaBHOBeCHO- 
My TBepOMy pacTBOpy a-THTaHa, KOTO- 
ppl XapakTepH3yeTca cBoeodpasHOk 
KKOP3HHOUHOM» MHKPOCTPYKTypoOH Mpo- 
ayKta pacnajla 4-TBepforo pactBopa Oes 
M3ObITOUHBIX (bas (cM. puc. 1). BnomHe 
OJHOPOAHHIX MOJMILPOB NOJyYHTb Mpu 
3TOM pexkKuMe OTKUTa He yaJocb. 

PacuetTbl PeHTTeHOrpaMM OTO?K2KCH- 
HbIX CIJIaBOB, MOJLYYeHHbIe Ha Me]HOM 
W3JIyYeHHH MOKa3aJiH, YTO BO BCeX Tpex 
cOCcTaBax CIJIaBOB OTCYTCTBYIOT (B Ipe- 
jleaX UyBCTBUTebHOCTH MeTOa) 20- 
TIOMHUTeIbHbIC JIMHHH, KpPOMe JIMHHH, 
OTBeYAaIOWMX TeEKCarOHaIbHOH pellleTKe 
TBEPbIX PACTBOPOB a-THTAaHAa. 


it 


Ta6Oauua 


OJIEMCHTHI TBEPpAbIX PaCTBOPOB THTaHa 


10-KoMNOHeHTHBI 


9-KOMNOHeHTHBIN 


5-KOMINOHECHTHBIii 
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- ‘ 
TlepHognl peuierkKH a-TBepAbIX paCTBOPOB 9STHX cMvlaBoB, HSMepeH Hig 
TIPCMM3HOHHBIM MeTOXOM, MMelOT CyIeylolulue 3HayeHus:. 


Ilapametppr Bp A a c c/a 


O-KOMMOHEHTHBIA cniaB 2,925 4,661 1,594 
9-KOMNOHeHTHBI cnmaB 2,926 4,677 1,598 
10-KOMMOHeHTHEIA cniaB 2,932 4,691 4,600 


Kak BHUAHO H3 STHX MaHHbIX, NO Mepe YCJIOMKHEHHA COCTaBOB oan 
AbIX PaCTBOPOB THTaHa cOoxpaHxeTcH B CilvwlaBaxX YTekcaroHaJibHanv pl 


Puce. 1 


Ka. SHaveHua oceli a,c mu oTHomeHue c/a nocweqoBaTesbHo MPH 9TOM Bo3pac- | 
Talor. 


H3mepeune tBepgocrn aTux CIWIaBOB TaKKe NOKASbIBaeT MOCMeLOBaTebHOe | 
BospacTaHHe ee 3HaYeHHA, a UMeHHO: AA 5-KOMMOHEHTHOFO crviaBa 354 KI'/MM?, | 
qua: 9-KOMNOHeHTHOrTO 421 y Aaa 10-KomnoneutHoro 492 KI'/MM?, i 

Takum o6pasom, 3naa XaPakTep B3aHMOJeHCTBUA PasIMUHBIX 9eMeHTOB eI 
A@HHbIM MeTAJVJIOM, 3HayeHHA npezenbHo ux PacTBOpUMOCTH, MOXHO pacuet- rf 
HbIM MYT€M CHHT€3HPOBaTb MHOFOKOMNOHeHTHBIC MeTaJIMYeCKHe TBEPAbIe pact= ) 
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Opbl 3apaHee 3aaHHbIX XHMHYCCKHX CcocTaBOB. PaOoTbl MO M3yy4eHulo crivla- 
BOB BbIMOHeHbI T. C. UepHoBol, peHTreHOCTpyKTypHble HccleqoBaHHA 


A. A. CueTKoBbIM. 


VuctutyTt metannyprnu um. A. A. BanKosa Tloctynuso 
Axkajemun Hayk CCCP 12 V 1959 


WMTHPOBAHHASA JIUTEPATYPA 
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uuanoB, Il. B. Byg6epr, JAH, 119, Ne 5, 942 (1958), ®H. HW. Kopuusos, 


yp. Heopr. xum., 3, Ne 3 (1958). 
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Jloxaagn AxkagemMun nayrx CCCP 
1959. Tom 128, Ne 4 


XHMHA 


Axanemuxk A. H. HECMESHOB u T. MI. TOJICTAA 


OBPA3OBAHHE JM®EHWJIBPOMOHHMEBON COJIM 
MPH PA3JIOMKKEHHM C,H;N.HgBr; 


B 1929 r. oquu u3 Hac Halen (?,"), YTO pasIO*KeHHe ABOMHBIX COeH HOAMTAa 
(beHHHa30HUA V HOLHOL PTYTH MOXKET COBEPWIAaTbCA MO ABYM IvlaBHbIM HalpaB- 
JIGCHHAM B 3aBHCHMOCTH OT YCJIOBHH. 


1) CeHsNeHgJg + 2Cu > CgHsHgJ + No + 2CuJ (lox WelicTBHeM MeTasoB) 
2) CsHsNeHgJ3 > [(CsHs)2 J] HgJs (CAMOMPOHSBOMbHOe pasmoxwKenne) 


IlepBoe HanpaBJleHHe peaKUHH ObWIO TOra Ke pacipocrpaHeHo UH Ha Pa3Jio- 
2KeHHe JIBOMHbIX COeH JpyrHx TasloreHHAOB AMa30HHeB HM COOTBeTCTBYIOWLeH 
raJIOHAHOH PTYTH HW Jasio HOBbIM MeTO CHHTe3a APOMATHYeECKHX PTYTHOOPTaHH- 
yeCKHX COeHHeHHH (?). 

Bropoe HampaBJieHHe — CaMONPOH3BO/IbHOe pa3JlIOxKeHHe — IIpHBeJIO K 
nosmyuenuro (c BbIxoyqoM 10%) ABoHOK comM Ho_Na AupeHuIHOAOHUA u HOL- 
Hon ptyTH. IlocraBmeHHble Tora %e OMbITb! MO CAaMOMPOH3BOJIbHOMY Pa3Jl0x%Ke- 
HHIO JBOHHBIX COJIeH APyrux rasOreHHAOB WHa30HHeEB H COOTBETCTBYIOMeH rasouy- 
HOH PTYTH OCTAaJIMCb Hepa3seJICHHbIMH (Pa3vlox*KeHHe, OCOOeHHO B CJlyyuae XJIOPH- 
JOB, TpeOyeT JIHTeJIbHOrO BPeMeHH) H 9TOT, KaK TelePb OKa3aJOCb, PeaJIbHbIH 
NyTb OOpa3s0BaHHA LUPeHHJIOPOMOHHEBHIX HM AMPeHHJIXJIOPOHHEBHIX COJIeH OCTAaJI- 
CA B TO BpeMA HepeaJIH30BaHHbIM. Ce4ac MbI HM€€M BO3MOXKHOCTb COOGLINTh, 
UTO CAMOMPOH3BOJIbHOe pa3sJIoxKeHHe MPH KOMHATHOM TeMMepaType BOHHOK 
COM OpomHja deHH/IHas0HHA HU OpoMHOH pTyTH (TpeOytollee HeCKOJIbKUX 
MeCAWEB CTOAHHA) MpOTeKaeT COBePpWIeHHO aHaJIOrHYHO pa3JIOX%KeHHIO COOTBET- 
CTBy!Ollero HOAHOTO COeMHeEHHA MW MPHBOAUT K OOpa30BaHHIO JBOHHOH CoM 
OpomucToro MeHHIOPOMOHHA HW OpOMHOH PpTyTH: 


4CsHsN2HgBrs cee [(CeHs)2 Brle HgBrg — 4No + 3HgBre. 


B cpere HallMx mpefbiyuiux pador mo cHHTesy MdeHHsIOpOMOHMeBbIX 
cole CJleqyeT CUHTAaTb, YTO 9Ta PeaKWMA NpoTeKaeT yepes MpesBapHTesIbHOe 
oOpasoBaHve OpoMmOeH3O/la — 3TO HalpaBJIeHHe peaKUHH, elCTBUTeIbHO 
rlaBHoe. SateM OpoMOeH30N (eHHIMpyercA 3a cueT rereposH3a HOBO MOpLuH 
Cy-H;N2HgBrs, Tak Kak B HalMX MpeMWeCTBYIONIMX OMbITAaX 9TO COBepIaOCb 3a 
cuer C>H;N2BF, (?,4). Sro oObaAcHseT H HUBKH BEIXoN (2,5%) WucdeHHIOpom- 
OHMeBOH com. OueBuHO, YTO CTapoe runoTeTHYeCKOe OObACHEHHe OOPa30BaHHA 
HpeHHIMOAOHHeBOH COM, WaHHOe OMHHM H3 Hac B WMTHpOBaHHOH padoTe CE 
JOJLKHO ObITb 34MeCHEHO HOBBIM: NepBHUHBI MPOAYKT pasloxKeHHnA —Hol6eH30u — 
cbeHHIMpyeTcA 3a cuer reTepomuTHyeckoro pacnaga Cs5H;NoHgJs. 

JlevicTBuTeIbHO, pH ycuOBMH pacnaya, Hanpumep C,H;N,BFy, B cmecu 
alleTOHa HM HONOeH30Na nocieqHHMK tbeHuMUpyerca U OOpasyer (c BEIXOLOM 7%) 
Oopodpropuy Auhenustiogqonnsa. (Kak Mb coo6ujanu yxe B (°), B cpeze uucTo- 
TO HOMOeH30N1a 9Ta peaKIHA He UJerT.) 

AspokhHawx comb OpoMu¥a AnhbenunGpomouuna Uu 
OpOMHOH pPTYTH H3 ABOHHOH AnNazs0HHeEBOK coun. 
Jpolivad cob Opomuctoro hexnHHa3s0HUA C OpoMHO pryTBIO novlyueHa lIpH- 
OaBseHHeM pacTBOpa OPOMHOH PTYTH B OPOMMCTOBOAOPOAHO! KuCcuOTe K pacTBopy 
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POMHCTOrO eHHIAHa30HHA MO NOMHOTHI OCaxKJeHuA. T. mt. coun oKoNO 70° 
pa3sIOX%KeHHeM . 


Hatizeno %: C 13,75; 13,77; H 4,00; 4,00 
CsHsNeHgBr3. Baraucneno %: C 13,22; H 0,92 


? 


95 Tr TomyyeHHOH ABoHHO comm Opomuctoro dbeHuMasOHuA C OpoMHOl 
(/TYTbIO OCTABJIEHO CBOOOMHO pa3JlaraTbCA pH KOMHATHOM TemMMepaType B KONGe 
| QJIMHHbIM BOSYIUHbIM OOPaTHBIM XOJIOAMJIbHHKOM. Pa3vioxkeHve COM 3aKaHyH- 
maeTCA Yepe3 HECKOJIbKO MecalleB (OTPHUaTesbHaA mpoba c B-Hadrouiom). Cogep- 
KKMMOe KOJIObI pasOaBJIeHO SPHPOM, HepacTBOPHBINMHCA OCaMOK, MpescTaBvAr0- 
MMH coGoi cmecb [(CsH;).Br],HgBry u HgBro, OTMHILTPOBaH UH TILaTeJIbHO 
inpompir spupom. M3 d@usbtpata neperoHKoi c napom BpemeHo 23,7 r (87% or 
‘yeopuu) OpomOeHsou1a c T. KUN. 152—154°. Tlocne BropwyHol neperouKH T. KUM. 


lero 153—153,5° (752 mm), n°5° 1,5592. V3 ocanka npu nepeocaxkzeHun ero apu- 
DOM M3 alleToHa noutyyeHo 1,07 r (2,5% or Teopuu) ABOMHOH comm Opomucrtoro 
H@eHHJIOPOMOHHA HM OpoMHOH pTyTH. CoJlb MpOMbiITa HacCbIILeHHbIM BOJHbIM 
pactBsopom NaBr H BosoH, a 3aTeM JBaxK [bl NepeocarxkeHa H3 alleToHa aOcouioT- 
iHbIM 9~upom. Ona uMeert T. mu. 129—-130° uw He Maer WeMpeccuu T. IVI. C 3aBe- 
OMBIM OOPasllOM *, NOJYYeHHBIM MpHOaBJeHHeM pacTBOpa OPOMHOM pPTYyTH B 
)/DPOMMCTOBOJOPOAHOH KUCIOTe K BOAHOMY pacTBOopy Oopodropryza ANdeHu- 
/HpomoHua. 

Haligeno %: C 29,02; H 2,17; Br 48,44 
CogHopHgBree BuruncueHo .%: C 29,16; H 2,04; Br 48,54 


Bo3moxkHo, uTo coctap cov ([(CsHs)eBr],HgBra, a He [(CeHs)2Brl HgBrs) 
ABJIACTCA CJIENCTBHEM OOpaOOTKH e€€ HaCbILIeHHbIM paCTBOPOM OpomucToro HatT- 
ka CBASbIBAIONIHM HM30bITOK OPOMHOH PTyTH. 

‘i]s wyeHTu@uKaluu wacTb BbI,eeHHOH H3 peak COM LudeHHJIGPOMOHHA 
nepepeyeHa B TeTpadeHHsGopsuenusOpomonuk c T. mi. 163,5—165°. Panee 
e) naa [(CsH;)2Br]B(CsH;). Hamu Obia Hafifena T. mu. 164—165°. 

TpeTui mpoxykt peakuuu — OpoMHasd PTyYTb — WaCTHYHO BbIeeHa HaMu 
M3 SPUPHO-alleTOHOBOTO (HNbTpaTa Moce OTAeeHHA OpOMOHHeEBOH COIN, a 
‘YaCTHUHO OCTaJIaCb B MeperOHHOH Kove BO BpeMA MeperOHKH Cc MapoM. O6ulHii BoI- 
Xoq ee coctapisaer 46,2 r (74%). 


MockosBcKuli YrocylapCTBeHHbIli YyHHBepCHTeT Tloctynuat0 
um. M. B. JIomonocoBa 2 VII 1959 


LHTHPOBAHHAS JIMNTEPATYPA 


1A.H. Hecmeauos, Zs. anorg u. allgem. Chem., 178, 300 (1929). * A.H. He- 
¢mMea HOB, KypH. Pycck. xum. o6ut., 61, 1393 (1929); Ber., 62, 1010 (1929); JI. I. Max a- 
posa, A. H. Hecmesuos, Cuuteruueckve MeTOALI B OOMACTH MeTasNOOpraHHueckHXx 
CoequHeHHi, B. 3, ra. 8, M37. AH CCCP, 1945, crp. 75. 3A. H. Hecmeauoes, 
fi. Toneraas, J.C. Acaesa, JIAH, 104, 872, (1955). 4 A.H. Heemeanos, 
P. B. MatepuxkosBa 4H gp., KOX, 26, 2211 (1956). 


* Hatteno %: C 29,47; 29,47; H 2,05; 2,16; Br 48,36; 48,25; Ho 20D 19502 
Co,HoopHgBreg. BrruncneHo %: C 29,16; H 2,04; Br 48,51; Hg 20,29 
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Jloxnaynn AxkafeMunu HaykK cccP 
1959. Tom 128, N: 4 


A. H. POXMOHOB, T. B. TAJIAJIAEBA, J. H. LIMPOPHH u 
yeH-KoppecnonzentT AH CCCP K. A. KOUELIKOB 


WVH®PAKPACHBIE CMEKTPbI HW CTPOEHHWE JIATHHMOPrAHHYECKHX 
COEXMMHEHWA APOMATHYECKOLO PAA : 


B oOTHOWeHHM CTpOeHHA JIMTHHOpraHHyecKHX COeMMHEHHH apOMaTHYeCKOTrO | 
PAJla HMeeTCA OUCH MaJIO SKCIeCPHMCHTAIbHBIX JaHHbIX. B o630pax (’) Ooub- | 
IUHHCTBO ABTOPOB OObINHO OTHOCAT 3TH COCAHHCHHA K COJeOOPa3HbIM, OCHOBBI- | 
BaACb Ha HX HepaCTBOPHMOCTH B yrvieBOLoposax, Kak aslMaTMyeCKUX, TaK H | 
aPOMAaTHYeCKHX, a TakKKe Ha QIEKTPOMPOBOAHOCTH S*PUPHLIX PaCTBOPOB eHus- | 
muTua (7). S6ytHockonMyeckHe H3MePeHHA MOJICKYJAPHbIX BeECOB (UHMJUTHA | 
WM O€H3HJJIHTHA B B:Hpe TOBOPAT 3a TO, YTO STH AMTHHMOpraHnyeckue COeMHeE- | 
HUA, 0-BHMMOMY, AaCCOLMMpoOBaHbI B SPMPHbIX pacTBopax (AuMeppl) (?). 

C les1bi0 BLIACHCHHA CTPOeHHA STOFO KJacca COeMHEHHH HaMH ObIJIM U3MepeHbI 
UHpakpacHble CHEKTPbI NOTOWeHHA CPeHHJVIMTHA, O-TOJMIJIMTHA, M-TOJIMJJIM- } 
THA, MC3HTHJIJIMTHA, N-MeHUJJIMTHA, N-XJOpeHHJJATHA, N-Op OMPeHHJVJIMTHA, 
n-HoneHuIMTHA, a-HadruaiuTua u P-HabrusiuTua. OTH CoeqHHeEHHA MBI | 
nowyuasH BeHCTBHeEM PaCTBOPOB aJIKHJJIMTHEBbIX COeHHEHHH B OeH3O/Ie HUI 
rekcaHe Ha apoMaTH¥eCKHe CYPbMAHOOpraHnyeckHe COeCJMHEHHA UJIH TaloOuy- § 
apuuibl (*). ConocraBseHve CH€KTPOB apOMaTHYeCKHX JIMTHHOPraHHyecKHXx Coe- $ 
THHeHHH, NOJIYYeHHBIX OOOHMH METOJaMH, MOKa3aJIO HX NOJIHYIO HJeHTHUHOCTH. 

Apomatuueckue JHTHHOpraHnueckne COeIHHEHUA MpeAcTaBJAIOT COGOH KpH- 
CTaJIJIMYeCKHe BELICCTBa, HepacCTBOpHMbIe B TeKcaHe UM GeH30ue. Ilostomy MbI 
ObIIH BbIHYKJCHLI H3Me€PATb CNCKTPbI NOPOLIKOB apOMaTHYeCKHX COeqHHeHuH 
JIMTHA B Ba3eJIMHOBOM HW @TOPHpOBaHHOM Macviax. Kpome Toro JuAa deHHIIMTHA 
yAaslocb NOyuuTb claOpii, HO BCe Xe JOCTATOUHO OTYETJIMBEI CNeKTP NapoB, 
JIA UeTO IIPHMeHANAaCh BAKYYMHAaA Tas0BaH KBapleBawA KIOBETAa C 3JJICKTPOOG6O- 
rpeBOM H OKOLIKaMH H3 KaMeHHOH cou. I]pu conocraBeHHu CneKTpOB, HCceNo- | 
BaHHBIX B JaHHOM paOoTe CoeMMHeEHHH, CO CIeEKTPaMH COOTBETCTBYIOWIMX XJIOp-, 
OpoM- H HOA-NMpOW3BOLHBIX, CHATHIX Ha TOM Ke mpHOope, a TakKxKe IPH cpaBHeHHU 
C JIMTepaTyPHBIMH JaHHbIMH (*) HaMH ObWIO COHapyXKeHO MOABJeHHe B CHeKTpax 
JIMTHHOpraHwyecKUX COeAMHEHHH HECKOJIbKHX HOBbIX MO/OC, CBASAHHBIX KAKUM- 
TO OOpasom co cBa3bIO C — Li (rao. 1). Janee, cpaBuuBaa cneKTppi dbenuu- 
THA B napax (11) u Kpuctamnax (12), Mp1 OO6HapyxXUNM UCUe3HOBEHHE B CIeKT- 
pax apoB @eHWJVJIMTHA HH3KHX YacToT (870, 970 cm-+) B TO BpeMs, KaK nosoca 
oKos0 1045 cm~* octamacb H ee OTHOCHTebHad HHTCHCMBHOCTS BOspocaa. 

is AaHHbIX Tab. 1, a Take M3 COMOCTABCHHA CMeEKTPOB apoMaTHuecKUX 
JIMTMHOPraHvyecKNX COeAMHEHHH C ONMCAHHbIMH HAMM paHee cneKTpaMu asuda- 
THUCCKHX COeAMHeEHHH (°) MOXKHO 3aKJIOYUHTb, TO NoOca B O6smacTH 1045— 
1060 cm~*, oveBHAHO, CBA3aHa CO CBOGOHOH WIM, BO BCHKOM cayyuae, ciado 
yuacTBylolleH B accollMalluH cBa3bI0 C — Li, B TO BpeMA Kak 6oulee HU3KHE 
YaCTOTbI MOryT ObITb OTHECeHEI K cBA38M C — Li, yuacTBy1oNMM B accomMalun. 
CreyeT OTMETHTb, UTO Kak YacTOTa OKOIO 1050 cm~}, Tak u Ooulee HU3KHe UacTO- 
THI, OuIM3KH K uacTOTaM KoJeOaHHh cBasH C—Li B cnexrpax asndatuyecKux 
JIATHHOPraHHyecKnXx CoeqHHeHHH. 

Takum o6pasom, CaMO HaMune YaCTOT, XAPAaKTePHBIX Ia KOMeOannii rpynn 
C— Li B cmexrpax apomarvyeckux nu amucbaTHueckHx JIMTHHOpraHHyecKHx 
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te Pins alos 


(O€AHHEHHH, a TaK%Ke ONM3OCTb ITHX YACTOT YOEMUTEbHO TOBOPAT O KOBAaJICHT- 
OM XapakTepe CBA3H B OOOHX pacCMaTPHBaeMbIX KJlaccax coequHeHH. Tosto- 
My HMeloulHeca B MHTepatype MpeycTaBeHHA OO MOHHOM XapaktTepe cBa3H 
—Li B apomaTuueckux sHTHOpraHMueckHx COeqMHeHHAX, MO Hallemy 
MHEHHIO, HenpaBHJIbHBl. 


. TaoOnauna 1 


NoNo 
ru. Coequnenue .UactotTn B cM—? 
4 | MDennasutTHit 875: Cc! 970 c. — 1043 c. 
2 |o-TonunautTni 878 c. 968 cp. 993 c. 1048 c. 
3 |n-TonmiaiuThi | 880 o4. ca. | 958 cu. 993 c. = 
4 | Wudberuanutan 878 o4.cm. | 970 cu. 980 c. | 1045 c. 
5 | n-Cl-pennanutTai — 965c. |988 04. c. = 
6 | n-Br-dexuamuTuit 883 cul. 970 cp. 988 c. | 1045 cp. 
7 | n-J-penuamutTHi _ 970.cn. | 996. cp.F|/ 1045:¢. 
8 | MesutTunsmurui 878 cut. 968 ca. | 985cn. | 1052 cp. 
9 | «-Hadrunnutui 879 ou. cat. 943 c. — 1059 cp. 
10 | 8-Habruanutuit 880 o4. cur. 943 ¢c. — 1054 cp. 
11 | DenuaauTHh (nappr) — — — 1045 cp. 
12 | DexuanuTui (KpHcT.) — . 875¢ O70iCe LOA auCs 


PaccmoTpuM nofpo6Hee JaHHbie Tabu. 1. B cnexrpax Kpucrasmuueckoro 
DeHHJJIMTHA HapsAy C HHTCHCHBHOM Mosocou oKoo 1045 cm-!, orHeceHHOLi HaMu 
K CBOOOHBIM rpynnam C — Li, uMeloTca Tak2xKe HHTCHCHBHbIe MOJIOCbI Cc. Ya- 
erotramu 875 cm-! u 970 cm-!, xapakTepHble, N0-BHHMOMYy, JIA KOeOaHHit 
rpynn C — Li, yyacrBytouux B oOpa3s0BaHuu WHTHeBOH cBA3H. IIpu u3y4ueHHu 
aIMaTHueckuX JIMNTHHOpraHHyecKHX COeAMHEHHH HaMH ObWIO yCTaHOBJIeHO, 4TO 
OCHOBHbIMH MpHYHHaMH OOpa30BaHHA KOMMJICKCOB JIMTHHOpraHHyecKUX CoesH- 
HeHHH ABJIAIOTCA OOPa3s0BaHHe MeXKMOJeKYJIAPHOH JIMTHeEBOM CBA3H MH B3aHMO- 
WeicTBve AunoeH. Kpome Toro, ycTOHYMBOCTb TaKHX KOMIWJICKCOB B 3HaUHTEeJIb- 
HOW Mepe 3aBHCHT OT MpOCTpaHCTBeHHOrO CTpOeHHA MOVIeKyJ (cTepHueckHit 
(bakTop). Tenepb HHTepecHO MpoculeqHTb STY 3aBHCHMOCTb Ha apOMaTHYeCKHX 
JIMTHHOprannyecKHx CoesqHHeHHAX. B JaHHO paOoTe HaMH ObIIO UCCJIeqOBaHO: 
BO3Ze€HCTBHe Ha MPOUHOCTb JIMTHeEBOH CBA3H He TOJIbKO 4HCTO cTepHueckoro 
(bakTOpa, HO H BJIMAHHe U3MeHEHHA OOIel NOJAPHOCTH MOVJIeKyJI, MyTeM BBese- 
HHA B OpraHHyeCKHH OCTATOK MOJIeKYJIbI APYPHX MOJAPHbIX TpynM WIM aTOMOB. 

H3pecTHO, YTO NpH accolualuH no JOOOMY H3 THMOB B MepBy!O Oyepeb. 
NPHTAFHBAIOTCA MOJIAPHbIe TPyNNMbl, B3aMMOeHCTBYIOWULMe MexKy coool C BBI- 
JeseHHeM 9HepruH. YIsIeBOROpOAHbIe pasWKaJbl MOLyT MelllaTb STOMY KOM- 
MJIeKCOOOpa3s0BaHHIO B3aBHCHMOCTH OT B3aHMHOFO PacnoJIO*KeHHA YacTeH MovIe- 
Kyl («9KpaHHpoBaHHey). OKpaHupylowlHh sappekT MOJeKyJIAPHOTO OCcTaTKa 
MOXKET CKa3aTbCA B 3aATPYAHEHHH MOAXOfa HW OPHeHTAalMH MOJIeKYWJI JIA OOpasoBa- 
HHA JIMTHEBOK CBA3H, a TaKXKE B YMCHbIICHHH B3aHMOeHCTBUA MeKAY LMNOIA- 
MH. JleHicTBHTeIbHO, TPH CpaBHeHHH CNeKTPOB (eHHIVIMTHA, N-TOJIMVIMTHA,. 
0-TOJIMJIJIMTHA, OMEHHJIMTHA HW MC3HTHJJIMTHA BHHO, 4YTO CTeMeHb HM THI acco- 
Hal STUX BeULeCTB Pa3sJIMUHbI. Tak, B CMeKTpax PeCHHHMTHA HM O-TOJMIUTHA 
MHTCHCHBHBI MOJIOCbI KaK CBOOOMHBIX, TaK HM aCCOMMMPOBaHHBIX Tpynn C — Li, 
pHYeM HX YACTOTHI XOPOLWWO COBNaalwoT (KPOMe OAHOM HOBOH MOMOCHI B CieKTpe 
0-TOJIMJIIUTHA OKONIO 990 cm~1, BOOGIE OTCYTCTBYIONeH B CeKTpe (eHHJIUTHA). 
ConmocTaBieHHe CHeKTPOB 9THX ABYX BeIeCTB MOKa3bIBaeT, YTO MeTHJIbHaA 
rpyina B OPTONMOJOKeHHH MaJIO BJIMACT Ha CTeMe€Hb M XapakTep accollMallun. 
ITO MOXKHO OObACHUTh TeM, YTO rpynna CHs JMWIb He3HAaYHTebHO YBeIMUMBaeT 
OTPHUATeIbHbIM 3apA Ha aTOMe yrviepoya B cBa3H C — Li, a caepopartebHO, 
MaJlO BJIMAeT Ha MPOUHOCTh JINTHEBOH cBA3H. K ToMy xe STO BMAHHe Oca AeT- 
CA SKPAHUPYIOWNM JelHCTBHEM MeTHJIbHOM TpyMlbl, PacMONOXKeHHOH POM CO: 
cBASbIO C — Li. Ora xe MeTHJIbHaKd Ppymna B MapanosoxeHun (CNeKTP N-TOJIMJI- 
IMTUA) HSMCHACT CNEKTP ropa3qo Sosee 3HAYHTEbHO. Tak, B CMeKTPe N-TOJHIJIN- 
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2 5 ee ; 
THA OTCYTeTByeT Homoca OKONO 1045 cm~*, a Mo0ca OKOJIO 990 cm", y2Ke HMeB 
Waacd B CMeKTpe O-TOMMANUTUA, CTaHOBMTCA HauOosee MHTeHCHBHOH (puc. 1). 


YcuOMRKHeEHHE HENOMAPHOLO 3aMeCTHTEJA B MapanoJIOmKeHHH PaBHOCHJIbHO YBe- | 


JIMMCHHIO LJIMHbI YrieBOAOpOAHOrO OcTaTKa, UTO BejeT (KaK HaMH. yxKe N0Ka3aHO 
Jia aslMdaTHuecKuX JIMTHHOpraHuyecKHX COe,MHeHHi) K yMeHbIIeHHIO CTeneHH 
accoumalHy. J[elicrBvTeIbHO, B CMeKTpe N-ON:peHHJWIMTHA, XOTA HW UMeeTCA [O- 
BOJIbHO HHTCHCHBHad mosoca oKoO 980 cm~1, HO HaH6oee HHTCHCHBHOH y2Ke 
cTaHOBUTCA NMouoca B O6uacTu 1045 cm~}, ¥TO TOBOPHT O CHHXKCHHH CTeMeHH acco- 


Wualuu, XOTA MOJIAPHOCTb PpacCMOTPeCHHBIX HaMH MOJICKYJI OcTaeTCA MOUTH 663 : 


H3MeHeHHhH. 
VU, Hakovell, Hav6ouee ApKO s:peKT 9KPAaHHPOBaHHA BUeH B CMeKTPe Me- 


3NTHIIUTHA. B 9TOM cuTyuae CHMMETDHYFO PaCilOJIOZ2KeCHHBIC MeTHJIbHbIe FpYIiNbl 
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Puc§l. W.-K. cnexrp apomatuueckux Puc. 2. H.-k. cnextp apomatuueckux [MTHHOp- 


jMTuliopraHHueckuxX coeqHHeHHH: 1 — raHHyeCKHX CoequHeHHi. /— n-xnopceHHinHTHH, 
n-tomuaauTHi 2 — o-romMaautHi,'. 3— 2—n-Opombennaautui, 38 — n-lioadenunaurui. 
mMesuTHmuTHi. IIpu3ma NaCl TIpu3ma NaCl 


‘CHJIbHO 3aTPYAHAIOT accOlMallHio H MOSTOMY B CMe€KTPe Me3HTHJIHTHA HaGuJo- 
jlaeTcA OouJlee WIM MeHee HHTeHCHBHOK JIMIb momoca cBOOOLHOH rpynnbl 
{5 — Lig ORONO. CMa. 


PaccMOTpHM OTJebHO CNEKTPbI N-XJOPPeCHHINIUTHA, N-OpoOMpeHWIIHTHA HV | 


n-HonqdeHusuTHA (puc. 2). B orjHune OT pacCMOTPeHHBIX BbIMe COeqHHeEHHH, 
B 9THX TpeX yxKe HMeeTCH B KaxXJOM curyyae JBa Aunoma C — Li uC — Hal., 
KOTOpble, pacnOJlarascb B apamOsOKeHHH MPOTHBONMOJOXRKHKIMH 3apAyaMu 
Jpyr K Apyry, CKJlaqpiBaloTcA, YEM YBeJIMYHBAIOT OOWLY!O MOJIAPHOCTb MOJIeKy- 
Jbl. OueBHAHO, STO JOJLKHO MPHBOLMTb K YCHJIEHHIO JMMOJbHOTO B3aMMOjeHcT- 
BHA MexKAy MovieKkyJiamMu. IIpnH comocTraBsIeHHH CNeKTPOB STHX Tpex CoeqMHeHHH 
HaMH HalileHO, YTO HaHOoslee CHJIbHO HM MOJIHO aCCOMMHPOBaH f-XJOpdpeHusU- 
THU, He HMCIOULMA NOFOULeHHA B OOaCTH KOJIeOaHHH CBOOOLHBIX rpynn C — Li. 
IIpu 3ameHe xulopa Ha OpoM u Jasiee Ha HO nomocH OKoOMO 970 u 990 com, 
OTHeCeHHbIe HaMH K aACCOMMHPOBaHHbIM cBA3aM C — Li..., ocma6nsatoTca, 


a MHTe€HCHBHOCTb moochI B OOacTH 1045 cm-* pacrer. Oro, Mo-BAMMOMy, — 
OOyCJIOBIMBAaeTCA NaeHHeM SJIEKTPOOTPHHaTeJIbHOCTH ATOMOB Taslovfa B pay 


Cl>Br>J u HeKoTOpbiIM CHH2%KeHHEM JHMOJIbHBIX MOMeHTOB cBa3eH C — Cl> 
>C — Br>C — J, uro BeyeT K YMEHDINeEHHIO BJMAHHA BTOporo AMNONA 
Ha MpOUHOCTb accolMaluH cBxseH. Kpome Toro, BCTOpOHy ocma6leHua 
accouWalHh, OJOKHO JeHCTBOBaTb TaK2Ke YBeJIMYeCHHe pa3MePpOB aTOMOB 
TalOHa, BbISbIBAIOWee MONOMHUTEIbHbIe CTepHyeckHe mpenatcrBuA. Crenyer 
OTMETHTb, YTO NOMHbIe AHMOJIbHBIE MOMCHTbI STHX MOJIeKYyJI (CCM MPHHATb MO- 
MeHT cBa3H C —Li paBupi 1,2 D, a cpa3sel C — Cl, C — Br u C — J coorner- 
crpeHHO 1,55 D, 1,52 D u 1,380 D), xora u cHwxKaloTca mp 3aMeHe xslopa Ha 
OpOM H HO, ocTatorcs BCe Ke 3HAYMTEbHO Oovbie (2,5 D), vem AHNOMbHBIE MO- 
MeHTbI TAKMX MOJleKyJI Kak (eHUMMUTHH, N-TOMMIIATHH uM Ap. Hecmorps Ha 3T0, 
M3 CN€KTPOB BHO, YTO CHJIBHONOAPHAA MOJeKywa N-oNPeHuIUTUA yxKe NOUTH 
He aCCOIMMHPOBaHa MOCPeCTBOM JIMTHeBO CBASH, B TO BPeMA Kak MaJONOJIAp- 
Ha MOJeKyJIa n-TOJMJMTHA aCCOUMMpoBaHa Halleto. Orctoa MOxKHO 3aKJII0- 
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Tb, 4uTO Ha o6pa30BaHHe KOMIIJICEKCOB JIMTHHOpraHMyeckuXx CO@JIHHEHHH T0- 


}joporo AMMOMA, HO 3TO BJIMAHHe, KaK BUHO H3 MpMBeeHHOrO Bile MpuMepa, 
' ABJIACTCA ONpeeJAIOULUM. 
CnektTpb a- u B-HacdrumuTHa OTHYaIOTCA OT CHeKTPOB paCCMOTPeHHbIX 


4e\MHEHHH HaHOOJIblly!0 HHTCHCHBHOCTb UMeeT MOs0ca OKONO 943 cm~!, B OGuIa- 
4a xe 1050 cm-! HMeI0TCA JIMIb MOIOChI MaJIOH HHTCHCHBHOCTH. STO OveBHHO 
#A3aHO C TeM, UTO a- H P-HacrHsWIMTHH B KpHcTaswaxX HaXOAMTCA MpeMMyulect- 
"HHO B aACCOLMHPOBaHHOM COCTOAHHH. 


Hayuno-ncceqoBaTebCKHit Tlocrynuuio 
(pH3MKO-XHMHYeCKHH HHCTHTYT : 16 VI 1959 
uM. JI. SA. Kapmospa 


- 
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Jloxnagn AkaweMun Hayk cccP 
1959. Tom 128, Ns 4 


XHMH4A 


Axanemux A. B. TOMUMEB, B. A. KPEHLEJIb u JI. fF. CHOPOBA | 


O HEKOTOPbIX 3AKOHOMEPHOCTAX NOJIMMEPH3AILMU 
MPOMMJIEHA C KATAJIATHYECKOM CHCTEMOM TiCl, + AIR: 


B ony6suKoBaHHOH JIMTepaType BbICKa3bIBAJIHCb Pa3JIMYHbIe TOUKH 3p eHHs) 
Ha 3aKOHOMepHOCTH HM MeXaHH3M cTepeocnelMuyecKOH MOJIMMepHsallHn 4a.-| 
omepuHos (**). | 

Tem He MeHee MHOFO HHTepeCHbIX BONPOCOB, XapaKTePH3yIOULHX peakIHy| 
cTepeocnelHuyecKol NOJIMMepH3alluu, HexACHBI. B sTOH CBA3H MpecTaB/AeTCA| 
MHTepeCHbIM OOPaTHTb BHHMaHve Ha HeKOTOPble HaGJIOJeCHHA, CUeaHHble HaMh 
IIPH SKCIepHMeHTAJIbHOM H3YYeHHH peaKIMH NOJMMepHsallMH MponuleHa C Ka-| 
TasuTMYeckoH cucremol TiCla -+ Al(u30-CaHg)s. OnbiTbl NpOBOLHJINCb.Ha ycTa- 
HOBKe, aHaJIOrHYHOH OMMCaHHOH Hamu pauee (°).| | 

Vimerouvecad SKCIe€pHMeHTaJIbHbIe JaHHble JalOT OCHOBaHHe CYHTaTb, UTC} 
mexkyy TiCla 4 MeTaJJlaIKHJIOM BO3HHKaeT OOMeHHaA peaKUHA, NpH KOTOPOF | 
oOpa3ylorca THTaHOopraHnyeckne coequHennA (°). TlocneqHue B CHJy CBOeH He-| 
YCTOHYMBOCTH pa3JiaraloTcA C OOpa3s0BaHHeM CBOOOAHHIX palHKasioB. Takun 
O6pa30M MOXKeT HHHUMHPOBaTbCA peaKUMA MOJIMMepH3allHH, HanpvMep, CTH-) 
posa (*). CoOcTBeHHO, KaTasIM3aTOPOM B TaKOM CJlyyae ABJIAeTCA THTAHOOpPraHH-| 
yecKOe COCMHEHHE, a MeTAJIAJIKMJI CY2KUT KaK Obl KMOCTABLLMKOM» aJIKHJIbHOTFC| 
ocTaTKa. ( 

PeakUMA NOJIMMepusallM NponwJieHa ABJIAeTCA WenHOH. Bpwio HalieHo, 4c} 
yxe uepes 17 ceK. nocule Hatasa peakKUHM OOpasyeTca MONHMep C BbICOKHM Mo-| 
JI@KYJIAPHbIM BeCOM, U4TO BHAHO u3 pre. |, HW Jasee MONeKYJAPHbI Bec MpakTHs! 
yeCKH He H3MeHACTCA B TeEYeHHe JVIMTeIbHOrO MepHosa BpemeHH (1,5 uac). Mowe: 
KyJla OOpasOBaBllieroca NOMMMepa, TAKHM COPa30M, ObICTPO BbIpacTaeT BO mpe- 
AesIbHOH BeJIMYMHBI HM Jlasiee He yBeHUMBaeTCA. i 

Jit KOMIMVICKCHBIX KaTaJM3aTOpoB Tuna Llursepa SKCMepHMeHTAaJIbHO HaGJI10- 
HaeTcA HeNpepbIBHOe YMeHbIMeHHe KaTaJIHTHYeCKOH AKTHBHOCTH C TeYeHHeM Bpe- 
MeHH (puc. 2). BosMoxKHO, YTO NayeHHe AKTHBHOCTH CBA3AHO C TEM, YTO KOJIH- 
YeCTBO OOPasylOlINXCA THTAHOOPraHH4ecKkHX COeAMHEHHH yMeHbilaeTcaA 0 Mepe 
yrsyOJIeHHA aJIKHJIMpOBaHuA XJIOPHOB THTaHa. 

IIpu nowuMepHsalnH CKOpOcTb NMOrsomeHHA NponMseHa TakxKe naaer co- 
OTBETCTBCHHO H3MCHEHHIO KaTaJIMTHYeCKOM AKTHBHOCTH koMmuleKca. Buy, KpH- 
BOH MOFJIOMeHHA NponMeHa HaGwJlOJasicA BO BCeX cyUaAX, KOTa KaTaJuTH- 
yeckaa cucTema TiCl, + Al(u30-C,H,)s bopmMupoBaslacb B TeyeHHe KOPOTKOFO 
IpOMexKyTKa BPeMeHH, HampHMep, OHOH MuHYTHI. IIpu takom metogle KOMMO- 
HeHTbI KaTaJIM3aTOpa MpaKTHYeCKH MPHOBeHHO OOpasyioT BbICOKOaKTHBHbI KaTa-, 
JIMTHYCCKHH KOMIVI€KC, HO aKTHBHOCTb eFo ObICTpo maylaer co Bpemenem. IIpy 
M3MeHeHHH C0coOa OOpasoBaHuA KaTaM3aTopa HaGJIOaeTCA COBepIeHHO * Has 
KapTHHa. Ecim B peakrop 3a1MBaeTca CHayaa TiCla, 3areM MeqleHHO B TeveHHe, 
HallpHMep, TpeX YaCOB paBHOMePHO AOOaBAeTCA aIOMHHHaKU, TO MpH 3TOM 
HaOsloqaeTCA COXpaHeHMe BbICOKOM aKTHBHOCTH KaTau3aTOpa B TeueHHe JH 
TeJIbHOrO NepHOJla BPeMeCHH HM BbIXO] NOJHMepa 3HAUMTeJIbHO NOBbIAaeTca. 

Ecam corjacutTbcs ¢ npeynosoxenvem Henutiecky OTHOCHTeAbHO pakuKaub- 
HOrO MeXaHH3Ma MOJIMMepHu3allHH, TO 9TOT PaKT MOXKHO OObACHHTH CJIeYIOULHM 
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‘Hpasom. IIpu neppom cnoco6e o6pa3s0BaHuA KaTausatopa, T. e. pH OblcTpoM 
)PHIMBaHHM BCero paccuMTaHHOrO KOsMUeCTBa aKHsIa aiomMHHHA K TiCla 
(MMHOBPeMeHHO OOpa3yeTcaA OOubUIOe KOJIMYeECTBO THTAHOOPraHvyeckUX Coes MHe- 
mii M pH UX pacnase BbIemAeTcA MHOFO payuKasios. A Tak Kak peakIlMa Ocy- 
(eCTBUIAeTCH Ge3yCOBHO B AHdxpySHOHHOH OOsacTH, TO STO CMocoOcTByeT TOMY, 
TO OOJIbINMHCTBO payKaJIOB YTHOHeT BCJIeqCTBHe peKOMOMHALIMH. 


{ ie 
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So 


Beixod nonemepa 
DS 
SN 


0 = : : : ~t— J L {eee 
= { 2: J 1 
100 200 300 400. | 5400 ek 7 270 4 60 80 100 mun 
uc. 1. Usmenenve xapakrepucruueckoli Bss- Puc. 2. Ilagenve kaTamuTHueckoi ak- 
pocTH MoJMNpoNWeHa BO BpeMa TloaHMepH3a- THBHOcTH cuctemst AIR3-+ TiCla c 
| IHU TeyeHHeM BPpeMeHH 


|| IIpw mocreneHHoM oOaBIeHHH aJIOMHHMiianKua B 060 MOMeHT BpeMeHK 
NMeerca HeOobllaAt KOHMCHTpaluA paluKaloB, MOSTOMy PeKOMOMHAalluA UX 
HaTpyaHena. BesleqcTBue STOrO MbI HMeeM GOovlee yCTOHYHBY!0 AKTUBHOCTD KaTa- 
Husatopa, TIpH4eM IPH yBeHUeHHN Bpe- 

MeHH OOaBeHHuA aAJIIOMMHMaIKua BbI- 
(OM momMMepa pacter. 


‘TlomumMepu3alMouHpili mpolecc, HHUILU- 


(pyeMbld  KatTaiusaTropamu — Iluruepa, 
OUCH UYBCTBHTeeH K pasHYHOTO pofa 
I(PUMeCAM, KOTOPbIe MOLYT IIPpHCyYTCTBOBaTb 
is MOHOMepe, B YaCTHOCTH K KHCJIOpoLy. 
Tlostomy uccieqopaTesiH mpH pabotre c 
karasiusatopaMn Lluruepa cTpeMaATCaA Mak- 
MMaJIbHO MOJIHO OCBOOOXHTb MOHOMeppbI 
jake OT CJIeqOB KHCOpofqa. OgHaKo Ha 
puc. 3 BUHO, YTO MpH cosepxkaHHH Ku- 
bnopoya B MCMOIb3yeMOM B peakuHH mo- Puc. 3. Bawanwe kucopoma Ha BEIXOA 
uMepHsaluH MpomuneHe opayka 0,05 ToMNMponunena = MpH  nomvepusalyl 
he 0 é nponumena c AIRs + TiCla 
p6.% BBIXO, MOMMMepa MaKCHMaJIbHbIIl. 

‘Ipv MeHbIIeM H OOJIbIIeM COfep2KaHHH KH- 

teepone BbIXO MOJIMMpOnWeHa yMeHbilaeTca, H MpH O4eHb OOJIbINMX KO- 
WIM4eCTBAX KHCOpOfa B MOHOMepe KaTaJH3aTOP MOMHOCTLIO OTPaB/AeTCA. ITO 
Op pechoHAMpyeT faHHpim Bpecaioy no nomumMepH3aunu sTHeHa (°). Bosmox- 
| HO, UTO B MpHcyTCTBHM KUcNOposa WaHHad CHCTeMa 


9026 005 ~~ Or G2 06.% 


ue MpOABsIAeT CCOA KaK «peoKc»-cucTema. He ucKuJI0O- 
| | 06 yeHa HM BO3MOXKHOCTb, YTO MPH B3aMMOJeHCTBHM 
1a Kucopogqa c AlRs oOpasy1oTcaA auIKOKCHCOeqMHe- 
st HHA, KOTOpble TaKKe SABJIAIOTCA MpakTHuecKH 

| 3 AKTHBHBIMH IPH MOJIMMepv3allMH 4-osepuHa. 
ae eB TIpH onTuMaJbHoM cojepxKaHuH KUCcOposa B 
mponuseHe Oblwio H3y4eHO BJIMAHMe TeMMepaTypH 


Puc. 4. Buusune Temmepaty- onpira Ha MOJIeKyJIAPHbI Bec MomuMepa (puc. 4). 
Pb onbiTa Ha xapakTepucTH- TT ny nOBbIINeHHH TeMMepatypbl oMbira oT 30 Ao 80° 
| ‘IeECKYIO BASKOCTb TOJIHIIPO- = 6 
nie MOJICKYJIAPHbI Bec MOHMepa, KaK HM MOXKHO ObI- 
| JIO OXKMMaTb, CHMKaeTCA. 
_ Tio scefi sugumoctu, cTepeocnelMpuyeckve mMpolleccbl momuMepusallun 
MOLYT ObITb OCYLeCTBICHbI 10 JIOOOMY H3 M3BeCTHbIX Me€XaHH3MOB HMHUUMpo- 
Banus. MoxkHO mpescTaBuTb cee mporekaHHe peakWMn CrepeocnelMpuyeckon M0- 
JIMMepH3allMH HW 10 HOHHOMY, H NO payvKaJIbHOMy MexaHH3My. Crepeocnenupuy- 
HOCTbh Mpollecca onpe*iseTCA YCOBHAMH, IPH KOTOPBIX OCylecTBAeTCA Ka- 
Talu3, KaK-TO: HaMuve TBePAOl MOBePXHOCTH, B/IMAHMe OOJIbIIMX MOMAPHbIX 


733 


rpyln, HUSKHe TeMMepaTyPpbI HT. 1., — T. €. BO BCeX ClyYaAX, Kora CyUkecTByet 
lIpe{BapHTebHOe OPHeHTMPOBaHHe MOHOMePOB B MpocTpaHcTBe MH CBOOOfa Bpa- 
WeHHA OOpasyloulelicA MOJHMMepHOH MOVJIeKyJIbl B CHJly TeX We MPHUHH Orpa- 
HMYeHA. 

Crepeocneluuyeckad MOJIMMepH3allua Opila OTKPbITa pH NpHMeHeHHH TeTe-| 
POreHHbIX KOMMJICKCHBIX KaTaJIM3aTOPOB, B KOTOPbIX TBepAylo dasy oopasyer, 
TiCls. B 3aBHcuMmocTu oT cnoco6a MoyYeHHA MoCceqHeETO MbI HMeeM B PasHOH 
CTeMeHH OHOPOLHY!O KPHCTaJJIMYeCKy!IO NOBeEPXHOCTb, COOTBETCTBEHHO C THM | 


OOpasylOTcA KaTaJIM3aTOPbI pasHO CTeMeHH cTrepeocnelMpPu4HocrH. Hanpumep, 
TiCls, nomyueHHEli BoccTaHoBJeHHem Bogopoyom mapos TiCla mpu ~800",} 
TiCls B KayecTBe KOMMOHeEHTa KaTaJM3aTopa B CJly¥ae NOJMMepHh3sallHn MporH-| 
jleHa nouyyaetcs No 95% wus0TaKTHYecKOH crpyKTypbI (°). Ec Ta xe camad) 
JlaMH, UTO Meer MecTO B KaTasM3aTope I[urviepa, TO NpaBMJIbHOM KPHCTaJJIH-| 
yeCKOM pellieTKH rasoreHuya Ti He MosyuaeTcA, MOCKOJIbKY BOCCTAHOBJeHHe Bi 
9TUX YCJIOBHAX MOXKET HATH He TOKO Jo TiCls, Ho uw Jo TiCle, u axe TO MetaJ-| 
uimuecKoro THTaHa. CoorBeTcTBeHHO HaGvJllOjlaeTCA HH3KaA cTepeocnelupuy-| 
NOJMMponMsieHa cocTaBIseT MpHOH3HTeIbHO 50%). 

TakuM 06pa3oM, B JaHHOM KJlacce KaTaJIM3aTOpoB CTepeocneluMpuyHOCTh, M0} 
JIMTHUeCKOH MOBepxHocTH. TlostomMy HaM mpecTaBIAeTCA, YTO He CuleqyerT CBA-} 
3bIBaTbh CTepeocnelNpHvIHOCTh npollecca C MPHpOOl aKTHBHBIX WeHTPOB, Haxo-| 
JALIMXCH Ha 9TOM NOBEPXHOCTH, Kak 9TO coobulaeT Harra (1°). OrmeruM, 4TO, M10} 
HeJaBHUM COOOMIEHHAM, YlaJlOCcb MOJYYHTb cTepeoperyJAPHbie MOJIMMEPbI CHH-| 
NOJMMepu3aluH B roMoreHHoH cpeye (72). 

Ham mipecraBidetca, 470 B MOJIMMepH3aluu C KaTaMsaTopaMu Llurvepa He | 
HyTo Henutuecky (*). 

TpexxXJIOpHcTbId THTAH HepacTBOPHM B yruleBowoposax HW OOpa3syer KpHcTad- 
CJIOAMH HOHOB XJIOpa HM MOryT BCTpeyaTbCA Ha MOBePXHOCTH TOJIbKO B MecTaXx:! 
HapyleHHA KPHCTaIMYeCKOH pelleTKU. BcweqcrBHe 9TOrO TaKad MOoOBepx-: 
YaCTHYHO BOCCTAHOBJICHHOrO THTaHa HM B UHEPTHOM PaCTBOPHTee ABIAeTCH! 
TICeBOOCHOBaHHeM. 

YHCJIO aJIIOMMHUA paBHO YeTHIpeM). C yBeHYeHHeM paKasia BCJIeACTBHe cTepH- 
YeCKHX (PAKTOPOB MpOuHOcTh AMMepoB yMeHbiuaeTca. Al(H30-C,Hy)3 y2xKe ABUIA- 
CBA3b, MOSTOMY B MIPHCYTCTBHH CHJIbHO 3JIeKTPOOTPHLaTeMbHOM MOBep XHOCTH 
TiCls on QuccoMMMpyIoT HM alcopOupywrca NoBepXHOCTbIO 
VA 
R—AI—R 
Cl Gl Orel cil Gil Ci 


MMeeT IIpaBHJIbHy!0 OHOposHy!o noBepxHoctb. IIpH mpuMeHeHHH TakoOro| 
TBepfad casa TiCls oOpasyerca myTem BoccTaHoBleHuaA TiCla asOMHMHMMaJKu-} 
iy 

HocTb KatasM3atopa Ilursepa (cosepxKaHve H30TAKTHYeCKOH CTPYKTYPbI WIA} 
BHJMMOMY, MOJIHOCTbIO OMPeMeJAeTCA JIHIMb CTeEMeHbIO YMOPANOYeHHOCTH KaTa-| 
! 

JWMOTaKTHYeCKOTO THMa C MPHMeHeHHeM OOBIMHBIX HHMWMATOPOB paNkaJIbHoH| 
UCKJIIOU€HA BOSMOXKHOCTh PasHKaJIbHOrO M€XaHH3Ma, KaK BMepBbIe ObWIO BbIABH- 
Jbl THM «C9HABMY, T. €. HOHbI THTAHA JleKAT B OHOH MJIOCKOCTH Mex ly JBYM#? 
HOCTb CHJIbHO 3JIEKTPOOTPHLaTesIbHa 3a CYeT OKTeTOB HOHOB Cl H 3uIeKTPOHOB: 
Bee HHS3IIHe aJIOMHHHaJIKHJIbI ABJIAIOTCA AHMepaMu (KOOpAMHAalMOHHOe 
eTCA MOHOMepoM. JIMMepbI aJIIOMMHHHaIKUOB HMeIOT CuaOyIO OLHOS/eKTPOHHYIO 

R 
Ht pce Nye 
Wi 18 Wi 


AncopOupoBaBliniica amOMMHMManKHl BcTynaeT B OOMeHHYIO peakuwiod 
eel (a 


R 
Ki 
CLs Alea oR 
Cl” Sewer eth VEt 8 
% 


fo EET etal 
Ti Tist Ti 


|| OOpasopapmeeca THTaHOOpraHHUecKOe COeqHHeHHe pacnagaeTca c 06pa30- 
RRHMeM payukKasla, aqcopOupoBaHHoro Ha MOBepXHOCTH 


Cl. Gls Re Or yp cits -Cl 


wey ME Neg 
Ti Ti2* Ti 
Jlanee mpovcxo,uT nowMMepusalua 
RY RY 
Ze rs 
R— CH — CHg CH=CH. 
Gl el Givi CilwtGil Cl 
wos 71h SEO HOM AL 
Ti Ti2+ Ti ai 


|| Hastuuve TBepoH NOBepXHOCTH B 30HE NMOJIMMepH3allHH MpHBOAUT K TOMy, 
H O H3 BC€X BO3MOXMHbIX HalipaBJIeHHH COJIM%KeCHHA MOHOMepa C aKTHBHBIM IeHT- 
Hom oyHo OyfeT HavOouee BEITOAHO (cBOeOOpa3Had MOTeHWMabHad AMA) HM AKTbI 
Hocta OyAYT Cc OOIbIUeH BEPOATHOCTHIO MPOTeKaTb B 39TOM HalipaBseHun. C Apy- 
Hpi CTOPOHbI, HaJIMUHe MOBEPXHOCTH He MO3BOJINT aCOpOHpOBaHHOH MOuJIeKyule 
ie abe CBOIO KOH@HrypallHio,- YTO MpHBeseT K perysIApHOMy cTpoeHuto. Ho 
NcmeqcTBHe TOO, YTO MOBEPXHOCTbh HeOAHOPOAHAa (€CTb BbIOOHHBI B MeCTaX OT- 
WyrerBua Cl), Karanusarop Lluraepa B peakiwax nlomumepusaluu nponusieHa 
}JOJIKEH MMCTb HEBBICOKYIO CTepeocnelWH4HOCTh, UTO MH HaGOwlOfaeTca B eHcT- 
| TeIbHOCTH. 


t 


TloctynHu10 
22 IV 1959 
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Jlokaagn Arkagemun wayrx CCCP 
1959. Tom 128, N 4 


XHMHA 


M. C, ®EJIbQUITEHMH, WH. HW. SMTHHPOH uw B. A. JOFAAKHH i 


BY JIKAHM3ALMOHHOE JEACTBHE MPOM3BOJHbIX | 
2-MEPKAIITOBEH30THA3OWJIA | 


(ITpedcmaeaeno axademuxom A. A. Baaandunom 26 V 1959) 


Ulupokoe nmpHMeHeHHe B MPOMBIJIeHHOCTH HOBbIX THIIOB CHHTETHUCCKHX| 
Kay¥ykoB TpeOyeT CO3qaHHA pa3HOOOPasHbIX BYJIKAHH3YIOULMX CHCTeM cMe-; 
wuduyeckoro JelicrBua. M3pickaHve TaKHX BY/JIKAHM3YIOWIMX CHCTeM H B YaCcTHO-| 
CTH ycKopuTenel BYJKaHH3aluH C 3aaHHbIMA CBOHCTBaMH B H3BeCTHOM Mepe: 
3aTPYMHeHO TeM, YTO AO Cero BPeMeHH OCTaeTCA HEBLIACHCHHBIM BOMpOc O BAMA} 
HHH XMMMYeCKOH CTPyKTYPbl yCKOPHTevieH Ha HX BYJIKAHH3al[MOHHYIO AaKTHB-| 
HocTb. B cBA3H C STHM NOJIYYeHHe IKCMCPHMeHTAJIbHbIX JAHHbIX, PAaCKPbIBAalO-} 
IHX CBA3b MexKy XHMH4YECKHM CTPOeHHeM HX JeHCTBHeM YCKOPUTeJeH BYJIKaHH-| 
3allMH, MpeAcTaBJIAeT aKTYAabHBIH TeopeTHueCKHH M MpakTHuecKHi MHTepec. | 

IIpeqmerom onvcbiBaeMOH paOoTbl ABMJIOCb HCCJIeOBaHHe BYyJIKAHH3alHOH-| 
HOrO JeHCTBHA PAa PasJIMUHbIX MO CBOeH XHMMYeCKOH cCTPyKType cyvIbeH-| 
AaMHJHBIX MPOH3BOJHBIX 2-MepKalTOOeH3OTHa301a OOWleH CbopMyVIbI 


N 


CaS 
CHa C—S—N(RR)), 
DA 


rye KR wu R,—avikvbuble, apHJIbHbIe, a3HHHbIe HU Apyrve payuKavBl. 
Hamu Obl HcceOBaHbl Ce yIOulHe coeqHHeHHA: 


N CH; | 
oS va 
CyHa C— SN (1) 
eee | 


N,N-auatTH-2-Gex30Tvasoscy mbcpeHaMHy, 


ae CHaL= cre 
\ ie 
CeHy C—S—N oa (2) 
Nee 


xX ve 
S CH2 — CH, 


N-okcnMaTuJeH-2-6eH30THasoucyibbeHaMHd, | 


N 
Et CH, CH; 

GH; “OR Seans CHE ae 3 
Ne if CHe CH, - 


N-1\MKJ1OreKCHJI-2-6eH30T HasouIcyEtpeHaMu IL, 
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N 

SX 

Neue | 
S H 


}-enus-2-GensornasoucybperaMu J. 


WbIM KHHETHKUM TIPHCoeMHeHUA Cepbl H cTe- 
NeHU CTPyKTYPHpoBaHuA — NO MaKCHMyMy 
jaOyXaHuaA — pH TemMepaType ByJIKa- 
asaunu 143°. Uccmenyempie (Kak ycKo- 
WTeIH BYJIKaHW3alHH)  cCcoeqWHHeHHA 
"BOLMIMCb B IKBUMOJAPHbIX KOJIMYCCTBAX 
lo oTHoueHHio K 1,0 Bec. uactu N,N-guH- 


Wea 2. U0 
/IPOCOMMUITIENLHOCING 
GY MHQHU3Q4UL ————»— 


40 $0 b0nun 


uc. 1. Bananne cyb(eHaMMAHbIX MpousBol- 
pIX 2-MepKaNTOOeH3OTHA301a Ha KMHETHKY TIpH- 
OeMMHEHHA Cepbl MPH BYIKAHH3alMH HeHarOdI- 
ICHHEIX CMeCceli H3 OyTaHeH-CTHpOMbHOTO Kay- 
yka (CKC-3CA): J — N,N-anorv-2-6ex30- 
Hagoncymbpenamun, 2 —- N-wuKsorencuu-2- 
eH30THa3zouIcybeHaMu, 3 — N-oKcuqneTH- 
en-2-6eH30THasosIcyIbpeHaMuy, 4 —N,.N- 
JMMMK IOP eKCHI-2-6eH3 oTHasoucy IbspeHaMU 


CeHy C—S—N—C 


CH, CH, 
CHA Sey! 

Cn SCH; 

CHe CH: 


(4) 


te CHe 

‘SS 

GS UL ORs 
CH, CHe 


:|, N-quluKloreKcHI-2-6eH30THasouIcy btpeHaMug, 


CH CH 
ees ) 

eh Soe (5) 
GH- GH 


|| ByKanusal\MoHHad akTMBHOCTb 9THX COeAMHEHMH OMeHHBaaCb M0 UX Jeli- 
iYBHIO B HeHAMOJIHeCHHbIX CMeCHX M3 OyTasueH-cTHpOMbHOrO Kay4yKa MO JaH- 
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MaKcumym 
HQbYXQHUR ——» 


G0 = 80 mun. 


Coy Aa’ O 


([podonKurmenbHocint 
OY NKQHUIAGUL ——»~ 


Puc. 2. BymkKaHu3alvoHHad aKkTHB 
HOCTb CyJIbeHaMUAHbIX WH aMMHOMe 
THJIbHbIX IIPOHS3BOAHEIX 2-MepKarTo- 
OeH30THa307a (B HCHATNO.JIHeCHHBIX 
emecsx 43 CKC-30A). / — N,N-qn- 
9THI-2-6eH30THA30NCyAbdeHamuL, 2— 
WM9TH aM HOMeTHI-2-THOOeH30THA30I1 
3 — OKCHM9THeHAMH HOMeTHA-2-1H0- 
Oens0Tuason, 4 — N-oKcHaustinen- 
2-6en30THa3z0uICyAbpe Hamu 


rhyi-2-6eH3oTHazoscyibpeHamuga (cybenamug BT),—"mupoxo mpumense- 
oro B HaCTOALee BPCMA B MPOMBILIVICHHOCTH CyJIbieHaMHAHOMY YCKOPHTe.0. 

Pauee Opiio ycraHopseno (7, *), UTO KMHeTHKa BYJIKaHH3allMH KayuyKa 
IPHCYTCTBUM CYyJIbtbeHaMHAHEIX MPOMSBOAHEIX 2-MepKallTOOeHsOTHasOa Xa- 
akTepH3yeTcA HaJIMYHeM MHAYKUMOHHOTO MepHosa. Vanaraemple YHw2Ke 9SKCTIe- 


Saka3 2121 
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PUMeHTaJIbHbIe JAHHbIe CBUJETE/IbCTBYIOT O TOM, YTO MPOMOMKUTCbHOCTh HHTY K: 
ILMOHHOFO MepHosa BYJKaHH3alluH B 3HAYHTeJbHOH Mepe ompefeiAeTCA THMON 

aMHHHOH rpynnbl. | 
Pe adate ibsenaeane Ha puc. 1, NoKasbIBaloT, YTO pH MpHMeHeHUH N-om 
cHlMSTHIeH-2-6eH30THA3sO/ICyIbeHaMufla (KPHBaA 3) MHAYKUMOHHBIK Re | 
BY JIKAHH3alun Ooslee pe3kO BLIPaxKeH, em B culyyae N-unKsorekcns- u N, “Ail 
9THI-2-6eH30THasOuICybeHaMuja (KpuBble / u 2). SHayNTebHOe yBeMYeHHE; 


i) 


"i 
| 


NpOMOKUTEMbHOCTH WHAYKUMOHHOrO Mepwosa ByKaHN3allun Hadmionagial 
pu mepexoge or N-uuKsoreKcuu-2-GensoTHasoscyibpeHamuna (KpHBat 2) 
k N,N-gquunKsoreKcus-2-6eH30THa3oucybpeHamMufsy (KpuBax 4). Ocia0s1eHne| 
BYJIKAHH3alHOHHOH @KTHBHOCTH MMeeT MeCTO TaKXKe NPM SaMelleHHH IMKJIO>) 
TeKCHJIbHOFO palWKaJla (PeHHJIbHBIM. | 

Takum O6pa3soM, NpHBefeHHbIe aHHbIe MOKASbIBaIOT, YTO IyTeM BBeeHUA 
B AMUHOrpynny GCeH30THAasOVICyIbeHaMUAOB PawUKasOB PasM4YHOH CTPyKTYPbI| 
MOXKHO OJyUaTb YCKOPHTeIH 3HAYMTebHO OTIMYAaIOWIMecA [pyr oT Apyra nol 
cBoel BYJIKAHH3alMOHHOM AaKTHBHOCTH U, B YaCTHOCTH, NO MpOAOMMKUTebHOCTH| 
OOYCJIOBJIMBaeMOMY HMM HHLyKIMOHHOMy epoxy ByKaHM3alluH. 

Vispectublli MHTepec MpescTaBAeT YCTAHOBJICHHOe HaMH TOIO%*KeHHe O ‘7 
uTO C MepeXOJOM OT cyJIbtpeHaMHJHbIX COeAMHeEHHH, C XapakTepHon —S— ; —_— 
rpymmoli K COeqHHeHHAM, coyepxkamumM —S — C — N —rpynnuposxn Had-j 


| 


JuOMaeTCA Ppeskoe YCKOPeHHe BYJIKAHH3SaUMH B HavaJIbHOH CTaqMu 3TOTO Mpoec-) 


ja | 
THJI-2-THOOeH3O0THA380NIA CH, C—S—CH,—N 3HaYHTeIbHO _—BBILLe, | 
Seles \ 
s CH, 
yemM B  cwJlyyae lpHMeHeHHs N ,N-quotns-2-6eH30THa30sIcyIbpeHaMusa: 
C,H 
N atts 


I 


CH Pane . AHaslornuHad KapTHHa HaOwojaeTca pu COnOcTaBJIeHHH | 
Seals x 
s ee N CH: = CHE 
xX 7 \ 
N-okcuyHaTHie -2-6eH30THa3sOJICy IbeHamuya Ee Ue —S— Ny eS 
s CH, — CH, 


Ta6auna 1 : 

C COOTBETCTBYIOULUM AMMHOMETHJIbHbIM 

O6Omen jMeTHAaMHHOMeTHI-2-THOGeH30THA- NpOH3BOLHEIM 
N 


soma (A) u N-uuksoreKxcus-2-6eH30THA3Ou- CH cH, 


ui Cc MeyeHHBIM S9° yy-2- yeo~ 4 \ 
SS oa (B eet a ee i. Rene a 
S CH) -SeH, 

a Se ONS IIpuBeqeHHpie Ha puc. 2 aHHBIe H3- 
gg 30 | 60 | 80 | 100 MeHeCHHA MaKCHMyMa HaOyxXaHHaA 0Ka-) 
ee Boca ae 3bIBaIOT, UTO TPH HaJIMYHH AaMHHOMe-= | 
SRE a | - | = | . | , THJIbHBIX MPOH3BO]HEIX 2-MepkallTOOeH- 
————_——______—____1 “_ sornasoua adcbext crpyxtypuposanua, 

i 13.7 a | ee | ‘he | ny NO CpaBHeHHIO c cysbdbeHaMHqHEIMA 

5 ee elo 96 | 400 COeHHEHHAMH, HaOwiOfaeTca Ha Gouee 


paHHel CTayun Mpollecca By 1KaHu3allun. 

Tak, HanpuMep, cMecb, cofepxKatlaa B 
KanecTBe YCKOpHTeA ByJIKanHsanun N,N- qusTH-2-6ens0Tnas0ncybbeHaMuy, 
nocue 10-MHHyTHOrO HarpeBaHua mpu TemnepaType BykaHH3aluH 143° He- 
OrpaHH4eHHO HaOyxaeT B KCHJONe, TOra KaK JM9THNAaMMHOMeTUI-2-THObeH- 
SOTHa3O ye B pesyJbTaTe 5-MMHYTHOM BYAKaHH3allnH MpHBOAMT K 06- 
Pa3OBaHHIO MPOCTPaHCTBeHHOH CTPyKTYPbI BYJKaHU3aTa. 

TloppiueHHas BYJIKaHH3alMOHHad aKTMBHOCTh aMHHOMeTHIbHBIX MIpOusBo]- 
HBIX 2-MepKanTOOeH30THas0N1a CBA38aHa Cc Ooubel merKocTHIO pacnaya 3THX 
NPOHSBOAHBIX Ha CBOOOMHbIe PalHKaJIb, Ha YTO YKa3bIBalOT JaHHbIe (*) u30TON- 
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(Horo OOMeHa AMHHOMETHJIbHbIX M Cysb(pPeHaMHHBIX COeAMHEHHH C MeueHDIM 
pp°? u-2-OeHsoTHasuqucybpuyom (Tab. 1). OOMeH GeH30THa30/IHJIbHBIMM pa- 
(MkKalaMu MexKy [MSTHJAaMHHOMeTHJI-2-THOOCHSOTHa30JIOM HM  \u-2-GeH30THa- 
(BHJIDQUCyIbDUAOM mpoTeKaeT pH Gosee HU3KOMH TeMMepaType, 4YeM B CHCTeMe 
(WN -IHKJIOreKCHI- 2-OeH30THAa3OUI- 
LyibdenHamMuy— Wn-2-6eH30THasHI- 
[acy Ibpuy. 


of 
S$ 


a). IIpHmenenHue B TaKHX CMecAx 

YCKOpHTeseH C 3aMeJVJICHHbIM JeH- Puc. 3. Jleticrsue N,N-qustun-2-6ensornasoucyab- 
CTBHEM B HavaJIbHOH cTaquu mpo- pina be e JN -okeHaHaTHT eR 2 CenscTPanons 
fe  ORBIICHHOU ooaninaapee 30AM, cojep*kalux ere PHAR. Pres K 1HeETH - 
“ThIO Ha NocMeAyIoOuleH CTaMM xa mpncoexquHeHUA cepbl mpm Temmepatype !By.1- 
MO3BOJIAeT O€3 YBeJIMYeHHA Bpe- Kanusaynu 143°; 5 — pvnamuxa usmenenua ma- 
€HH JOCTH%KeHUA TeXHMYeCKOrO cTHuHocTH no Mynu mpu 115° 
ONTHMYyMa BYJIKaHu3alluu OHOBpe- 

€HHO yYCTpaHHTb ABJIeEHHe Mpexk- 
IeBPeMeHHOH BYKAHM3allMN. C 93TOH TOUKH 3peHuA yckKOpHuTelb N-oKcHH- 
S9THJICH-2-GeH30THA3Z0ICYIb@eHaMH], KaK MO KHHETHKe MPHCoeAHHeEHHA Cepbi 
\(puc. 3 A), Tak MH NO JHHaMHKe H3MeHeEHMA NIaCcTHYHOCTH Npu Temmepa- 
“Type 115° (puc. 3 B) umeer HecomHeHHOe npeumymlectBo nepex N,N-AnotTus- 
12-6eHs0THas0uIcyb@eHaMufoM. YkKa3aHHad KUHeTHKa BYJIKaHH3alHu Osaro- 
(MPHATHO CKa3bIBa€TCA Tak2%Ke Ha MPOUHOCTH CBA3H MHOFOCJIOMHbIX Pe3HHOBbIX 
fusqesHii (4) 1 BEIHOCJIMBOCTH BYJIKaHH3aTOB NpH MHOrOKpaTHBIX LecopMalluAx (*). 


|| BosmoxHocTtb peryMpopaHiua — , 100 

(MMHaMHMKH =BYJIKaHu3alluu myTeM R 160 
IPHMe€HEHHA COOTBETCTBYIOLLUX YC- RS x2 & N 

OpHTesielH WMeeT BaxKHOe TeXHH- 8S M7 & 

sHeckoe 3HaveHne. vay g 

| B nocweqHue roxpl wHpoKoe ag 160 g 

WIIpHMeHeHHe B MPOMbILIWIeHHOCTH = &7I* gol 8 

JHAXOJAT BEICOKOMMCHePCHbIe meu- 8 > 150 $ 

RAbIe Ca, Ha/MYHe KOTOPLIX = 2D Pre 

PB PeSHHOBbIX CMeCHX MoBbilaer § S 

KOPOCTb BYJIKaHH3alluH HM yBe- & 

WVIMUMBAET ONACHOCTh perk eBpe- g WG DP a. Dp aa a! 

! CHHOH BYJIKaHH3allHH (CKOPUHH- /podormuumenbhocint 


| 
| 


| 


} 


) 
| 
u 
| 


Hay4Ho-ucceqoBaTeIbCKHH =MHCTHTYT Moerynuso 
INMHHOI! MpOMBILLJIeEHHOCTH 26 V 1959 


WHTHPOBAHHAS! VWINTEPATYPA 


oy Ale akuu,M.C. Penpamrety, T.M. Dlepsuep, MKyph. mpukn. 
xuo., 28, 5 (1955). 2M.C. DenbaAwmtTetn, B.A. LoragKuu u op., Kyps. npuKs. 
{XHM., 32, 4 (1959). 3B. A. Horagxus, H.W. SUTHHrOH HOp., Kon. *xypH., 21, 
NNe 4 (1959). *6B. A. oragKkxun, M.C. DenbgamTens, Jl. M. Ilep3unep, 
IC6opx. goxn. TipounocTb cBa3H MHOTOCOMHBIX pesHHoBEIX Hazen, M., 1956, erp. 118. 
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Jloxnagn AkayemMuu Hayk CCcCcP 
1959. Tom 128, Ne 4 


XHMHG | 


3, A. WIABAPOBA, H. H. COKOJIOBA u M. A. MPOKO®bEB 


NENTHAHbIA CHHTE3 C MOMOLMbIO AMMHOAIHJIBHbIX 
MNPOM3BOJHbIX HYK JIEO3M OB 


(I]pedcmaeneno axademuxom A. H. Hecmennoeoim 22 V 1959 ) 


CoeMHeHHA HYKJeoTHOB HM pHOoHyKJevHOBOH KucMOTEI (PHK) c aMHHo- | 
KUCIOTAMU, HECMOTPA Ha HX GOJIbILyIO powlb B OMocHHTese Geka ('), H3y4eHBE | 
IMI Ha IpuMepe aMMHOalMlaqeHuaTos (7). Kakux-H00 cBeqeHHH O APyrHx | 
THIaX AMMHOKHCJOTHBIX MpOW3BOJHLIX HyKseoTHsoB u PHK, crpoeHve KOTOpHX | 
6bl10 Obl MOKa3aHO, NO CHX MOp He MMeeTCA. | 

B Hacroauteii paGore Onl CHHTeSHpOBaHbI M U3y4eHbI HeKoTOpIe O- 4 N-aMu- 
HOAILMWIbHbI€ MPOW3BOAHbIe HYKJIeCO3HOB, KOTOPble MOMKHO PaCCMaTPUBaTb Kak 
MOJ@IM AMMHOKHCJIOTHBIX MPOH3BOAHHIX HyKJeoTHyq0oB H PHK, oOpa3yroulaxca 
B Kau¥eCTBe IIPOM@XKYTOUHBIX MpOAYKTOB Mp GuocuuTese Seka. Mp CTpeMHJIMCb 
B TepBy!0 O¥epeb BLIACHHTb CMOCOOHOCTh TaKHX COeCQMHeEHHH Kk NenTHAHOMY 
CHHTe3y, T. €. HX CMOCOOHOCTh aMHHOALMJIMPOBaTb CBOOOAHbIcC AMMHHbIC Tpyn- | 
bl AMMHOKHCJIOT WIM nentHgxoB. Bpwik u3yyeHbl [Ba THMa aMMHOallWIHyKJe- 
o3uoB: O-Kap6o6eH30Kcu*-eHuanaduHOBble MpOWSBOAHbIe aleHosHHa (THN I) 
u Ng-aMHHOalWJIbHbIe MpOH3BOAHHIe WuTHAMHAa (THO II). 


0 
ey 0. 
Cn Se Dawes 
CHLOAs 4 CH,OH 


N N 


. ee 


(p ; as CH-NH—& 


OR 
aD 
la Ay(Ag) = As = CO — i — NH — x6s; A,(Ai) =H Ila R=CH,C.H;; X =H 
HGR CL Gg mee eon 
Olly — Cael Ils REC. : == oa 
16 Ai + Ag = (CH3)2C; As = CO — CH — NH — x6s. Ir R=CH2Co6H;; 


| X =CO—CH—NH— 
Hy —CoH, NH—x63. 


CHi==CHeGHs 


Coequnenua Tuna I Opimu novly4eHbl HAMM AMMHOALLMIMpOBaHHeM CBOOOAHOrO 
alleHosuHa uM 2" : 3’-y30mponHMJeHaleHosuHa KO3-eHHaaHHHOM B M—pH- 
CYTCTBUM JUUMKJOreKcHKapOoquuMusa (MMpHqHH; 20°). Cnemyer ormerutb, uTo 
B ajleHO3HHe B 3THX YCOBMAX AMMJMPYIOTCA TOMbKO Be OKCH-rpynnbl 4 o6pa- 
syeTcH, MO-BUuMoMy, 2’(3’),5’-qu-O-k63-beHuiaanuiagqenosHH (Ia). Tlpx 
alMIMpOBaHun 2’ : 3’-nsonponMMqeHaqenosuna OOpasyerca ero 5’-K63-cbeHMuI- 
aJlaHHJIbHOe MpOusBoHOe (16). Coequnenua Tuna IT Opa noy4eHEI TaKxKe Kap- 
OOAMMMUAHDIM MeTOOM U3 IIMTHMHa H KO3-AMMHOKMC/OT 10 ONMCaHHBIM paHee 
MeTOJUKaM (°). 

H3yyeHve aMunoaluupylollel cmocoOHocTu cuHTesupoBaHHbix O- u N-amu- 
HoalWIHykeosn fos (I u Il) Mbl MpoBOAMM B YCOBMAX, OIM3KUX K IPMpOHBIM: 
B MIpHcyTcrBHu dbepMeuta (xHMoTpuncHH)**, mpH KOMHAaTHOIi TeMlepatype u 


* B jaibHenliem — K63. 


** VispecTHO, YTO XHMOTpH 
; TICHH ABJIAeTCA (PePMCHTOM He TObKO rHuypomH3 
tO ~ 
HYy!0 CBA3b, HO H CHHTe3upylouyuM ee (4). ae hee 
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DH : (occbatHEni GyepHbiii pacrsop). Oxasanocb, uTo B STHX yCJIOBHAX Kak 
J-(I)-, Tak u N-(II)-amunoaynsny Kneosnypi JerkKO pearHpy!oT co cBodo,HOH 
MHHOrpynnov MIWWHHa C OOpasoBaHveM HOBO MenTHAHOL cBa3su. Hanpumep, 


XHMOTPHMCHH 


ta + NH)—CH»—COOC,H, —a9>7 Ag 


— «63—NH—CH—CO—NH—CH,—COOC,H; + ( | », 


Shenae N 
NH, 


XHMOTPHICHH 


Wa -+ NH,—CH,—COOC,H, ser ais 
1p 


0 
OH OH 
“ CH,OH 
—= NH,—Cit—GO=NH—CH,—COOCefe +t rhs 
CHy—-CeHs 4 
NH, 


B ra6n. 1 mpHBeqeH cnucoK nenTHyoB, KOTOpEIe OOpasyloTcsa mpu AelicTBUU 
}O- u N-amaHoalHsHyKseo3uf0B Ha STHIOBbIi sup raimmnHa. 


Ta6auna 1 


MH oTHIOBOrO opupa raMuWMHa 


@MepMenTaTHBHEIM CHHTe3 MenTuZoB u3 O-(]) u N-(I1)-amunoannanyKneo3ugoB 
| 


' AmuHoale TlomyueHHble STHJIOBbIEe R AMHHOKMCHOTHI, OOpasy10- 
| aupytouni sdupbl NenTHAoB f ulueca Mpu RB) 
areHT ruApoOMH3:e NenTHAOB 
16 MenvMaNaHnIT AMUN 0,73 | PexunanaHuH 0,50 
[auuHn 0,16 
Ila MenusalannIr MWAH 0,73 | CexunanannH 0,50 
Tanunn 0,16 
116 Mensa NaH JPIULAH 0,73 | Denusananny 0,50 
[aumun 0,16 
IIb Jletiuuuarauuun 0,76 | Jleimun 0,59 
; Danuuy 0,16 
| IIr Banunbenuaatanuaranunn| 0,65 | Bann 0,42 
@MenndalaHuy 0,50 
Tauiua 0,16 


 B Tex »%e ycuIOBHAX, HO B OTCYTCTBMe (epMeHTAa, NelNTHAHOTO CHHTe3a He 
‘HaOmioqasocb. TombKO B OJHOM cilyyae — pu peakuuu Ila c supom ran- 
‘WMHa — B OTCYTCTBHe XHMOTpuNCHHAa OOPasyIOTCA CiefbI PeHUMANaHMJTIMUMHA. 
OOpasopauve nentuyzow usil, I] uM sdupa iuyuHa MporeKkaeT TakxKe B 
OTCyTCTBHe (bepMeHTa, HO B Oovlee 2KeCTKMX YCNOBMAX (PH KHNAYeHHH 
'B 6eH30UIe). 

Crpyktypa o6pa3ylouuxcaA B pesyJIbTaTe 3THX peaKUMH MenTHAOB ycTaHaB- 
JIMBaJlaCb C MOMOLLbIO XpomMaTorpaduu Ha OyMare (AIA KO3-NeNTHAOB Mocse CHA- 
THs KO3-rpynnbl) uM ruzpomn3a Jo amunoKucsorbl. [locmeqopateJIbHOCTb aMHHO- 
KHCJIOT OMpeslemsach JMHUTPOeHHJIbHbIM MeTOJOM. 

IIpupeyeHHbie BbIllle JaHHbIe TOBOPAT O BbICOKOM peaKI[MOHHOH cnoco6b- 
woctu O- u N-aMuHoallWJIbHbIX MPOM3BOMHbIX HYKJICOSHJOB, YTO YKa3bIBaeT Ha 
BO3MOXKHOCTh yYaCTHA TaKOFO THMa coeHHeEHM B CHHTese NelTHLHOH CBASH. 
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IKenepuMeHTaAAbHAAH UACTH 


I. Cuute3 O-aMuHoalWsAbHHX NPOHSBOAHHX ae-l 
Ho3uHa. 2(3/),5-tn-O-kK63-hPeHuAatanudaheHosuH (la). : 
Pacrsop 0,8r (0,001 Moab) ageHosuua x 2,7 r (0,003 MOJIA) KO3-eHHaaHHHa | 
B 10 Mu aOc. NMpHAuHa ynapuBatoT MOYTH AOCyxa, MOOaBAAIOT 5 MJ AOC. NMPHAH- | 
Ha WH pH BerpaxMBanun 1,9 r (0,003 Movs) MUNK OrekchIKapOoqHuMiga. j 
PacrBop octaBuisioT Ha 24 uaca, OCalOK OTPHJbTPOBbIBAIOT (1,8 r). PacrBop, 
yllapuBalor B BakyyMe JlocyXxa C oOaByeHHeM ClupTa H OeH30u1a. Mac.io pacTBo- | 
palor B Xwlopodopme, mpomprBaior 10% CHsCOOH, HacpilieHHbIM pacTBOpoM 
NaHCOs u soso, cymaT Hag MgSOs. | 

X 0potbopMeHHBI pacTBOp yMapuBaloT LO 2 MJ HM BbIMBalOT B MeTPOJIeHHbIM § 
apup. Ocalok OTpHsIbTpOBbIBaIOT, OCTAB/IAIOT Ha HOUb Hal ScPHpoM HM MepeKpH- } 
CTaJIMIM30BbIBaloT H3 CCla. | 

Burxo_ coequnenua Ia 70%. T. pas. 88—92°. Tlornomenue B y.-p. By) 
95% CeHsOH: Amaxc 260 Mu (¢ 2290). Rp = 0,87 B OyTaHOue, HaCbILleHHOM BOOK | 
(cuctema 1). | 


Haiizeno %: C 63,61; 63,43; H 5,38; 5,32; N 11,60; 11,67 
CagHg301,9N. Buraucuieno %: C 63,70; Jak 3}, 20} NGI SZ 


5'-O-kK63-M@eHudandanuas-2': 3-H30NTponuAuaeHAReHO : 
3 HH (16). Tomyyexo ug 2’: 3’-v30nponuuiufeHaweHosuHa HM KO3-PeHHalaHHHa | 
aHasIOrH4uHO OMMCaHHOMy Bblue. Ounmaica nepeocakyeHHem H3 CHCls nerpo- | 
jieliHpmm aupom. Brixog 55%. T. pasa. 75—80°. Ilormoujenue B y.-c). B 95% } 
cnupte: Awaxc 257—260 mu (¢ 1620). Ry = 0,90 (cucrema 1). f 


Hatigeno %: N 14,80; 14,69 
Cg9Os2HzNge Brruucneno %: N 14,47 


o"WepMentTaTuBubw CHHTES TenHTHUTOB ws 704m 
u N-(II)amMuHoauuaHyKIeo3ugZo0B. K pacrsopy 100 mr xaop- 
rupata sTHIOBOrO Supa TidWunHa B O,O MI BOsbI RoOaBatoT 0,3 Ma 2 N 
NaOH (go pH 8—8,1), 2 ma docatHoro 6ydepHoro pacrBopa (pH 8—8,05), 
5 Mr KpHcTaJiM@ueckoro XHMOTpHcHHa H OO mr la B 2 Ma cnupta. K cycneH3HH 
oOaBuAI0T elle 7 MJI OyepHoro pacrBopa u yepes 1O—15 mux. 4 mr xuMorpHn- 
cuHa. CycneH3Hi0 BCTPAXHBAIOT B TeyeHHe 2 yac., pasOaBatoT Jo 50 Ma Bono, 
OcalOK OTJCAIOT, MPOMbIBAIOT BOMOM, BbICYWIMBAaIOT M OCTABIAIOT AIA CHATHA | 
KO3-rpynmb! Ha | vac c meg. CHsCOOH, wacpuyenHo HBr. K pacrsopy qo6aB- 
JIAIOT AOC. SPUP, MaCJIO OTAeMMIOT M C MOMONIbIO IpenapaTHBHOH OyMaxHOL xpo- 
matorpapuH B cHcTemMe #-CaH,OH—H2eO—CHsCOOH (4:5:1) (cw 
crema 2) M3 Hero BbIJeMMOT STHOBbIi SpUp dbeHuAaNaHuATAMMHa (~7 mr, 
Ry = 0,73)*. Xpomatorpaduyecku BduIbTpaTe noce oTAeNeHHA OCalKa U3 
peaKIMOHHOH CMecH OOHapyxKeH aeHo3HH (R; = 0,27 u 0,55, coorBercTBeHHo, 
B cucTremax | 4 430-C;H110H — NazHPOs (°) (cucrema 3). Jlna ycraHopneHua 
CTPYKTYPbI BbIeTeHHOrO supa AMnenTHa yacTb ero octaBsatoT c 1 N NaOH 
(1 uac) M 3aTem KunaTat c 6 N HCl B revenue 12 vac. Tuqponusar ynapusator 
B BakyyMe Nocyxa C JOOaBJIeHHeM STHOBOrO CHUPTa, OCTaTOK pacTBOpAIOT B 
Boe HM Helitpamusytor. [locne xpomatorpadupoBanusa B cucTeme 2 B HeM O6Ha- 
PpyxuBaloT TiMKOKOI (Ry = 0,17) u dbenunananuy (R; = 0,50). Tlocaeno- 
BaT€IbHOCTbh AaMHHOKUCOT B AuUNenTHUAe oONnpeRe 
ANAIT RHUHATPOMeCHHAUPOBAHHNeM AuUnenTtTHRa Cc o- 
creXywouumM ruxpomwusom (°). K pacrsopy shupa pzunentruga 
(5 mr) B 1,5 ma 20% NaeCOs yo6aBasior 2 Kamu 2,4-uHUTPopropbeH30ua. 
Cmecb BCTpxXMBaloT mp 40° B TeueHve uaca. K pactBopy oOaBisior | ma 
2N NaOH, uepes uac pacrgop skcrparupyoT apupom. Bogupit cro noyKucasor, 
SKCTParupytwoT STMJalleTaToM. OruvialeTaT ynapuBaioT, AobaBrsir 5 ma 6 N 
HCl u pacrsop kunsarat B revenue 10 uac. Tuqpomnsar yllapuBaiworT B BakyyMe 


* TIpHMeHABLIMCA B KayecTBe CBUeTeMA STHMOBEIII apup denutatanuarauyuna Mer 
TaKKe Ry = .0,73. 
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pcyXa, OCTATOK PaCTBOpAIOT B CIIMpTe H XpoMaTorpadupyioT B CHcTeMe OyTa- 
bul — HacpiitenHpii NHs. OOnapyxusator xeToe naTHO JLH®-denunananuna 
Rp = 0,79, Amaxc 360 MU), COBMazatollee C KOHTPO/bHBIM OOpasnom JIH®- 
PHMalaHuna. IIpu omppicKuBaHHH XpOMaTOrpaMMbI HMHTHAPHHOM B rHypo- 
msaTe OOHapyxXuBaloT riMKOKom (R; = 0,33). 

B onpite, NpOBeeHHOM B TeX Ke yCJIOBUAX, HO 6e3 XAMOTPHNCHHA JunenTuy 
oOvapy2KeH. 

B ra6u1. 1 mpuBeyenbi 3HaueHuA Ry B cucTeMe 2 JIA STHJIOBEIX 2¢:PHpoOB MenTH- 
pB (mOcIe CHATHA KO3-rpynn WA KO3-NenTHAOB), MOyYeHHEIX NO OMMcaHHOli 
plllle MeTOAMKe B pesyJbTaTe (epMeHTaTHBHOFO CHHTe3a H3 COeAMHeEHHH TuNa 
uuu II uw sTHoporo aiupa raiumaHa. Crpyktypa MenTuyqoB ycraHaBuBasacb 
K 110 3Ha4ueHHAM R; (cpaBHeHHe Co CBN JeTeAMH), TAK H PUAPOMH30M AO aMHHO- 
cot. IIpu npopegqenun peakunli B OTcyTCTBHe XMMOTpHMcHHa OOpasoBaHHA 
POTHLOB He HaOuloOfaocb*. 

WI. Peaxuun O-(1)-u N-(I])-amuHoanwuaHyKmeo3HRZOB Cc 
THAOBBM S39MUPOM FTrANUHHA BG6eH3ONe (80°). 40 mr 
pequHenna Ila uw 200 mr stumoBoro acupa raMMHa KANATAT BOOM aOc. GeH30ua 
TeueHHe 5 yac. PeakWHOHHy10 CMeCb yMapHBaloT B BaKyyMe JlOcyXa, pacTBOpAIOT 
cnupte, XpoMaTorpadupyiwr B cucTeme 2. 

Ha xpomatorpaMmMe oOHapyxxuBaloT 2apup deHuananHsrauynna (Rp = 
=0,73). B peakiMOHHOl cMecH IpH xpoMatorpadupoBaHHH B CcHcTeme 3 OGHapy- 
‘MBalOT WHTHAMH (R; = 0,75). 

AnaJIOrH4uHo mpotekaer peakiiua coequHeHuit Ia u 116 c abupom ruuunua. 
\Opasyioululicd B pesybTaTe peakUMM STMIOBLIA abup KOs-cbeHHaaHMArAU- 
WHa (Mocie yalleHua OeH30sa) OOpadaTpIBatoT seq. CHsCOOH, HacpilenHor 
{Br (1 uac, 20°). K pacrsopy o6aB.atoT a6c. sup, BbIMaBlIee MaCJIO OTAeAIOT 

xpomMaTorpadupyirT B cucTeme 2. OOHapyxKuBalorT sup PenwalanMJrIMWuna 
R; = 0,73). Crpyxrypy Aunentusa ycraHaBMBaloT aHaslorM4HO onvcaHHOMy 
pILe. 


MocxkoscKul rocyapcTBeHHbIi yHHBepcHTeT Tlocrynmc 
uM. M. B. Jlomonocosa 17 V 1959 
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* Uckmiouenvem asaserca Ila, Koroppiit o6pasyer c sbupoM_rauunna B oTCyTCTBHe [xHMO- 


MIICHHA CJeAbl PeHHMaNaAHMJITIMIA Ha. 
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Jloxaagm Axapemun nayr CCCP 
1959. Tom 128, Ne 4 


_W3Y4EHME NYTEM CHHTE3A KOJIbBIA A TETPALMK JIMHOB — 
METO], BBEJEHUS B WHKJIOTEKCAHOHOBOE KOUJIbILO 
N,N-QMMETHJIFJIMUUMHOBOrO OCTATKA 


Panee HaMu ObWIH ONMCaHbI TPHUMKIMYeCKHe OKCHAMKETOHHI Tua (I), aHa-§ 
JIOPHUHbIe WpHposHomy TerpawukiHuny (II) B orHoWeHHH cTpoeHuaA Kose, C u D,y 
a TaKKe KOH(Urypalluu ByX aCHMMeTPH4eCKHX WeHTpos (7). C wesbio LasibHeHn-} 
mero HCHOJb3OBaHHA STUX OKCHAMKETOHOB JIA CHHTe3a TeTPallHKJIMHOB Hau 
OJHOBPeMeHHO Obl pa3spaboTaH OOH MeTO, NpeBpalleHHA WHKJIOreKCAaHOHOBy 
(III) uepes Keroscupni (1 Va) B coequHeHuaA (Va), OOaalolulMe XapakTepHOH OKCH- 
MUKeTOKapOOKcaMHAHOH CucTemoli Kosbila A TerpattukiHHos (*). [ia mocrpoe-) 
HHA Ke AHAJIO“MYHIM IyTeM Camoro KowIbla A, HMetoujero MeeN-rpynny B mouJo- 
*KeHHH 4 (VO), OblwIo HEOOXOMUMO CHAatasia paspa6oTaTb MeTO BBECHHA B WHKJIO-| 
reKCaHOHOBOe Kobo (III) N,N-qumMeruuiriMuMHOBOrO OCTaTKa H M3YUUTb peak-| 
IHOHHYIO CHOCOOHOCTh JMMeTHJIaMHHOKeTOSpupoB Tua ([V6). Strum BompocaM 
NOCBALLEHO HacToslee COOOMLEHHE, B KOTOPOM OTIHCbIBaIOTCA MOJI€JIbHbIM CHHTe3 
MH HeKOTOPbIle MpeBpallleHHA MpocTeero coelMHeHHA THMa (1 V6) — adupa Tpeo- 
2-KeTouMKJorekcu-N,N-qumetusranuuna (XIIa). | 


(I) IVa: X=H Va: X=H 
V6: X=NMe, V6: X=NMe, 


Baenenwe B WMKsOreKcaHOHoOBoe KOuIbuo ocrarKa N,N-qumeruarauunna 
JeTKO OCYIKCCTBHMO B TaKHX YCJIOBMAX HM TaKHMM MeTOJaMM, KOTOpPbIe MOryT 
ObITb IPHMCHEHBI UW B CyYae TPuILMKINYeCKHX OKCHIHKETOHOB (I). na 9tToro 
WUKAOPeKCAHOH KOHJCHCHPYIOT C TMOKCHJIOBLIM 9a=HpoM uM ero nomyate- 
TaJieéM B NPHCYTCTBHM IHpHAMnAa pH 100° u sarem momsyuenHy!o cmMech cTepeo- 
HSOMEPHbIX OKCHKeTOSpupoB (Vla) u (Xa) (BbIxoA 85%) MIpeBpalilatoT B CMecb 
HeHaCbIIMeHHBIX KeTospuposw (VII6) u (X16) (BEixon 85%) IYTeM alleTHJIHpo- 
Banua (AcCl + Py) u jesaneroKcusmpopannsa (Ets;N npu 100°). pu yelicrsnu 
Ha NoJyuenHyto cmecb (VII6) u (X16) qumerumamuHoM B rekcaHOBOM pacTBope 
npH O° OM 3 HeHaCbIIeHHBIX SpHpoB c MOUTH KOMMUeCTBEHHLIM BbIXOJOM 
mpucoeluunet NHMe,, o6pasya sibup rpeo-2-KeronuKaoreKxcus-N N-uMmeruu- 
ramuuua (XIla), tora Kak ypyroit CTepeOw3omep octaetca Hev3MeHeHHBIM. 
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OT MeHee PpeaKIMOHHOCHOCOOHBIN ac:up oOGbvlaqaeT Wuc-crpoenuem (VII6), Tak 


K OH rufpomusyerca HCl+ AcOH go xkucaornt (VIIa) (Avance 233 mp, 
4e 3,97), oOpa3yioniei mpv Kunayenun c Ac,O HenacbIlleHHbI makTou (VIII) 


iwaxe 274 Mu, Ige 4,16). Bomnee peakiMonHocnocoOHblii HeHacbIllleHHbIlt 
Mp (OH MOxwKeT ObITh pereHepHpoBaH c BbIxo,omM 90% U3 WHMeTHJAaMHHO- 
etospupa (XIla) nupomsom ero oKcamata mpu 135°/0,05 Mm) saBasaetca 


pbaHc-usoMepom (XI6)—npu ombIeHuu OH JaeT KucaoTy (XIa) eee 239 Mu, 
-¢ 3,92), Koropai mpuH HarpepanHu c Ac,O jumepu3yetca uw Jerufpatu- 
yerca B coefqunenve C,,H,,0; (XXII), Ho ne o6pasyer makToua (VIII). We- 
Dd M3 9THX JaHHbIX HM paccMaTpuBad mpespamjenun (X16) => (XIla) Kak 
ppaTuMblii mpolecc TpaHc-npucoequHeHun NHMe,, Mbl mpunucamM NoJyueH- 
MY AMMeTHaMHHOKeTOsupy Tpeo-KoHurypalHw, 4TO ObIIO 3aTeM MOJ- 
€peKeHO CJICETYIOULUM O@pa3om. 

IIpu we0uHOM OMBIIeHHM paHee onucaHHoro (*) aKTOHa WHKJOreKcaHoll-2- 
apOSTOKCHYKCYCHOH KUCJOTHI Oblvia MoMyyeHa TpaHc-2-OKCHUMKJOFeKCHJIMaJO- 
oBad KucmoTa (XVIII) (cp. (*)), koropaa B 1 N He2SOa mpu 20° nocreneHHo 
AKTOHH30BaaCb B COOTBETCTBYIOULYIO JIAKTOHOKUCIOTY; MOCIeqHAA, BBULY 00- 
JATHMOCTH Mpollecca NaKTOHU3alHH B JaHHbIX YCJIOBHAX, HECOMHeEHHO, HMeeT 
‘ePMOAMHAMHYeCKH HavOoulee BHIFOLHYIO MOJHOCTbIO TPaHCOMAHy!O KOH*Urypa- 
uio (X1Va)*. Crepeoxumuyeckand HepaBHOLeHHOCTbh CBOOOAHOFO H JaKTOHH30- 


NMe, 
O Le esO) 
7\coO,R 7 
—_ CO te H 
) aa 
$ =CH 
Vila: R=H Vill IX 
ViIl6: R=Et {| 
OR CO,R NR'R" NMe, 
ae aly Mal 
Y | NCO,Et 7 Y 14 SCO,Et Yi SCODR 
H 2 > oo H 2 H 2 
\ No 
O @) HO C=CH 
Xa: R=H : Xlla: R'=R"=Me Xllla; R=H 
X6: R=Ac X16: R'=H, R=Cbz XIII6: R=Et 
CO,R NR'R" NMey, 
a yO Hy 
y 1 COR 
ey ay. Ge 
OH 
H H 
XIVa: R=H XVa: RER'SH XVla: R=R'=R"=H XV 
XIV6: R=Et XVo: R'=R"=Me XV16: R=R'=H, R"=Cbz 
XV: R'=H, R'=Cbz XVie. R=Et, R'=R"=H 


XVIr. R=Et, R'=H, R'=Cbz 
XVia. R=Et, R'=R"=Me 


CONHR? NH, NMe, 
A z 
H 0.1 Y H H,0F} 
~On 
H 
y X1Xa: R=R'=H XXI 
XIX6: R=H,R' 
XIXs: R=Et,R' 


\ 


BaHHOFO KapOOKCHJIOB B STON sMaKTOHOKUCJOTe NOsBOMMIa (MyTeM 3aMeHbI Nep~- 
Boro MWuIH BTOPporo H3 HHUX Ha aMMHOrpynly) OCYWIeCTBHTb HallpaBJIeHHbIK 


* Ucxoqublit JakToHoOs@up TakxKe AOKeH UMeTb TpaHC-TpaHc-KOHdurypaluio (X1V6): 
MOCKOIbKY OH MOXET OBITh IipeBpallleH yepes ruApasHAospup (X1XB) B Ty 2%e camylo rHApasH” 
moKucnoTy (XIX6), KoTopad cOpasyeTca mpu JelicTBHM THpasHHrHppata Ha MaKTOHOKHCIIO 
ry (X1Va). 
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CHHTe3 TpeO- MH 9PUTPO-TpaHc-2-OKCHIUMKJOPeEKCHALIMLMHOB H WX MPOMSBOAHbIX. | 
Tax, melicrsuem Ha Kucnory (X1Va) SOCle (mpu 45°) u sarem NaNs (B 25 Mi 
MesCO npu 0°) c nocaenyromel meperpynmuposkoi Kypunyca (0,5 vaca mpl 
55°, 1 vac npn 80°) u B3saumogeiicrauem c PhCH2OH Opiio nowyueHo Cbz-i 
npousBogHoe (XVB); ero ruqporenonus (Pd/C; 20°, 1 arm), a Takxe ruypoumHs) 
(HCI ++ AcOH; 100°) npupesmu Kk amHHouaKTony (XVa), 43 KOTOPOro OMBIJIeHHeEMh 
Ba(OH)2 Opnwia noswyyeHa Tpeo-amuHooKcukucsora (XVIa), Jerko mpeBpalllalo-§ 
Wlasicd B HCXOJHbI WaKTOH mp elicrBuM pa3OaBJeHHBIX KucmoT. C Apyror 
CTOPOHEI, MyTeM amuyupoBaHus (30% NHs; 20°) uv rodMaHoBcko neperpynnn-) 
poskH (0,5 N NaOCl; 40°) maxronoxucsora (X1Va) Opiia mpeBpalllena Yepess 
amugoxucaory (XI Xa) B spuTpo-amuHooKcukucloTy (XX), KoTopad OKasaJlacbh 
HeCHOCOGHOM JaKTOHH30BaTbCA Jlaxke mp ynapuBanuu c KoHu. HCl. Jaapueit-) 
wn Mepexog OT Tpeo-oKcucoequHeHHH (XVI) K Kerospupam Tuna (XII) yHaslocn’ 
jlefKO OCYLIECTBUTb Ha mpHMepe Cbz-amuHookcuKucloTH (XVI6), mpeBpatlex-§ 
Holi uepes Ag-cob B oKcnapup (XVI 1r), oKucneHHE sarem CrOs B AcOH} 
jo Cbz-amuHoxerospupa (XI16). Ognako MbI He CMOTJIM MOJYYHTb aHaJOrHuy- | 
HbIM IIYTeM COOTBETCTBYIOUM AuMeTHaMHHOKeTospup (XVI r— XVI B-) 
—>XVIq—XIla),tak Kak IPH BOCCTaHOBHTeEIbHOM MeTHJIMpOBaHHH(°) Tpeo-aMHHO : | 
okcvapupa (XVIs) ake B MATKHX ycmoBuAX (pH 5; 25°, 1 arm) nomyuyasica He} 
Tpeo-AHMeTHaMuHooKcnapup (XVIA), a mposyKT ero sakToHusauuu (XVO6) | 
Ilostomy JWIHt WOKa3aTeJIbCTBa MPOCTPaHCTBeHHOrO CTPOeHHA JMMeTHJIAaMUHO- 
KeToaspupa (XIla) 6pwio UcnowIb30BaHO OOpaTHoe MpeBpallleHve — cBefeHHe ero 
K Tpeo-coemuHeHuam (XV) — (XVI) nyTemM u36HpaTebHOrO BOCCTAHOBJICHHA | 
KeTorpynnbi mpH nomouww NaBHa B EtOH npu 15°. Kak u caefqosao oxkuaTb, 
B pesy/bTaTe STO peakUMH Obl MoyyeH TpPaHC-TpaHc-HMeTHMaMHHOMAKTOH 4 

Ta6auna i 


oD Hatigeno % BpryucmeHo % 
Coenen TUS (Pasi); Te KUMI, atu) eh Dpal CLB Om ne | 
PuTeIb AA KpucTaIMusalHH CG H N @ H N 
| 
Via+Xa | 100—105°/0,03 mm; n 41,4750 59,85 | 7,93 59,99 | 8,05 | 
ceMHKap6a30u: 133—134° (EtOH) 51,22 7,62 | 16,63 | 51,35 7,44 16,33 
ceMHKap6a30H 165—166° (EtOH) 54,33 7,64 16,51 51,35 7,44 16,33 
VI6 + X6 415—120°/0,02 mm; n 1,4633 59,29 7,70 59,48 7,49 
ceMuKapGason: 167—168° (EtOH) 52,34 7,21 | 14,11 | 52,16 7,07 14,04 
Vila 104—105° (C,H,) 62,15 6,66 62,33 6,54 
ceMukKap6asouH: 197—198° (EtOH) 541,50 6,27 | 19,95 | 54,47 6,20 19,90 
VII6 82—85°/0,05 mm; n 14,4860 66,25 | 7,82 65, 94 7,74 
ceMukap6a30uH: 177—178° (EtOH) 55,44 is20e5| 2752) «| 55,524 7,16 17,56 
VIII 66—662/0,03 mm; n 1,5630 70,89 | 6,45 70,57 | 5,92 
TX 70—71° (C,H,.) 69,39 8,35 6,93 | -69,53 8,27 6,76 
muKpar: 224—225° (EtOH) 13,02 12,84 
Xla 424—125° (H,O) 62,01 6,50 62,33 6,54 
_ cemuKap6ason: 209—210° (EtOH) 51,42 6335} 20,01 9) 54.47 6,20 19,90 
X16 66—67°/0,03 mm; n 1,4923 66,09 7,80 65,94 7,74 
cemMuKap6a30H: 179—180° (EtOH) 55,64 Used eld no) \\ 5524 7,16 17,56 
XIla oKcasaT: 88—90° (Et.0 us EtOH) 53,28 7,38 4,44 | 52,99 7,30 4,42 
ceMukKap6a30H: 175—176° (EtOH) 5b 21 8,52 | 20,00 | 54,94 8,54 19,70 
XII6 64—65° (C,Hy4) 65,44 6,96 64,85 6,95 
cemukap6a30H: 123—125° (EtOH) 58,46 | 6,90 | 14,44 | 58.45 | 6,71 | 14,35 
XIlla MOHOrHgpar: 249—250° (Me.CO us HO) | 59,40 8,75 5,93 59,24 8,70 5,76 
XIIIG . 97—98° (Et,O) 66,47 9,10 5,68 | 66,37 9,15 55d 
; muKpar: 123—125° (C,H, us EtOH) : 11,52 11,64 
XIVa 417—418° (C,H) 58,59 | 6,66 58,68 | 6,57 
XVa xoprugpart: 227—228° (EtOH) 50, 00 7,04 | 7,23 | 50,03 7,36 Ton 
XV6 49—50° (CyHy,) . 65,92 9,20 | 7,39 65,54 9535 7,65 
xmoprugpat: 204—205° (EtOH) 54,45 8F50) gt 6559, 54,66 8,26 6,38 
2 oKcasaT: 167—168° (EtOH) 53,04 6,89 ye) 52,74 7,04 5,13 
XVp 114—415° (CgHy + CrHie) 66,43 | 6,63 | 5,24 | 66.42 | 6,62 484 
XVla 283—285° (Me,CO us H,O) 55,37 8,82 8,38 | 55,47 8,73 8,095 
x HopruApar: 172—173° (Et,0 us EtOH) 45,76 7,69 45,82 7,64 
XVI6 139—140° (CHCI, + C,H.) 62,96 | 7.00 62,52 | 6,88 
XVIB oKcamaT: 138—139° (EtOH) « | 49,46 7,09 5,10 | 49,47 GENE 4,84 
XVIr 92—93° (40% EtOH) 64,64 7,75 4,58 64,46 Hine 4,18 
XVII 79—81° (C.Hy4) 66,73 9,20 5,79 66,37 9545 5,30 
Tukpat: 134—136° (EtOH) 50,13 Bey 49,79 5,43 
XVIII 421—122° (AcOEt) 53°50 | 6,94 53,46 | 6.98 
X1Xa 149—120° (EtOH) 53,74 Ua) 7,00 53512 Om! 6,96 
X1X6 177—178° (H,O) 50,05 7,39 | 13,49 | 50,00 7,46 12,95 
XX 287—290° (Me,CO us H,0) 55,04 8,79 8.19 | 55,47 8,73 8,09 
xmoprugapat: 204—205° (EtzO u3 EtOH) | 45,70 7,64 6,63 | 45,82 7,64 6,68 
XXI 70—71° (CgHy4) 63,95 | 141,14 7,25} 64,43 _|\ 44,30 7,48 
oKcamaT: 138—139° (EtOH) 4,98 5505 
XXII 146—147° (EtOH) 66,14 | 6,43 66,19 | 6,25 
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V6)*, H TEM CaMbIM ObIIO OKa3aHO, YTO HCXOMHOe COCMMHEHNE JelicTBUTeJIbHO 
yaqaeT Tpeo-KoHdurypannen (XIIa). 

CuuTesHpoBaHHblli WuMeTuamMuHoKeTospup (XIla) 6pwl H3yyeH HaMM B OT- 
)/pUICHHM BOSMOXKHOCTH BBECHHA B e€FO MOJIEKYJIY STHHWJIbHOrO OCTaTKa, He- 
)XOJMMOPO JIA MOCTPOCHHA «HHKHEH» UacTH KOJIbila A TeTpallMKJIMHOB paspa- 
‘PTAHHBIM paHee myTeM (?). Oka3aocb, uTO AuMeTHMaMuHOKeTOspup (XIla) ser- 
»)>D pearupyer c HC==CNa B 2xuAKOM NHs npu—S0’, o6pa3ya c Bprxojom 60% 
erHsIeHOBbIi OKCHSacpup; MOceqHMi, NO aHaNorMH c MposkyKToM OoprugpUuy- 
ybro BoccTaHOBJIeHHA coeqHHeHHA (XIla), BeposTHO, HMeeT NpOocTpaHcTBeHHOe 
y;poenne (XIII6). Stor aueruneHospit oKcuapup NpoABAAeT OOJIbITyIO CKJIOH- 
pCTb K JlaKTOHH3alHH B (IX) H B STOM OTHOMIEHHH OUCH CXOJeH C TPeo-TpaHc- 
iMMHOOKcHapupamu (XVI). IIpu qettcrBuu (AcO)2Hg B EtOH np 20° on snn- 
/epH3yeTcaA B OpPHTpo-Hu380Mep (XVII)**, kKoTOpHI B MPOTHBONMOOKHOCTh UCXOL- 
MY CO@(AHHeHHIO, He CKJIOHCH K JIaKTOHW3allHH HM He H3MeHAeTCA Jake mpu 
peroHKe sBpilue 100°. 


HCTHTYT OpraHwyeckoH xumun um. H. JI. SemuucKoro Tloctynusio 
Axajemun Hayk CCCP 27 VI 1959 


‘MuctutyT OvosormuecKo HW MeXMIMHCKOM XHMHH 
AkajleMHH MequuMHCKUxX HayK CCCP 


WMTHPOBAHHAA VIMTEPATYPA 


M.M. Ulemaxuun, M.H. Konocosu gp., KOX, 29, 1831 (1959); M. M. Ill e- 
uu, Mc H. Konocos yu gp., JAH, 128, Ne 1 (1959). 2M. M. Ilemaxkuu, 
.H. Konocos ux gp., Msn. AH CCCP, OXH, 1958, 794. 3S. Coffey, Rec. trav. 
nim. Pays Bas, 42, 387 (1923). *M. S.Newman,C. A. Vander Werf, J. Am.Chem. 

G7 oor 945). ORE eB Owain a Nhs tomo t told, Ja Chem: Soc, 1950s lo4. 
.R. D. McCormick, S.M. Fox etal., J. Am. Chem. Soc., 79, 2849 (1957). 


x! Hapsany C 3THM JIAKTOHOM ObINO TakK2%Ke BbITeeHO HeOOJIbLUOe KOJIMYECTBO FJIMKOJIA, Be- 


OATHO, HMeloulero cTpoeHHe (XX]I). 
** Cp. oOpaTHMylo H30MepH3allHio TeTPaUMKJIMHOB B 4-5IMTeTpallKIMHbI WOK BMAHHeM 


AcO)sZn (8). 


TAT 


Jloxaagn Akagemun nayrx CCCP 
1959. Tom 128, N 4} 


PUBHYECKAA XHMHS§} 
B. B. AHJPEEBA u B. H. KA3APHH 


BJIMAHME JIETMPYFOWMX JJIEMEHTOB HA KOPPO3HOHHOE 
WM JJIEKTPOXHMUYECKOE NOBEXEHHWE THTAHA 


(ITpedcmaeaexo axademuxom A. H. Ppymxunoim 28 IV 1959) 


Hau npelpiqyume coobujenua (1,?) Kacanuch uccseqoBaHuli KOPPO3HOHHOD! 
CTOHKOCTH H 3JICEKTPOXHMHYeCKHX CBOHCTB THTAHA. Bplwia MOKa3aHa BaxKHAaA POJIby 
KOTOPy1O HIpaloT B KOPpO3HOHHOM NOBeeCHUM THTaHa MOBEPXHOCTHBIe IVJICHKM 
oOpa3ylollueca Ha HEM KaK B aTMOC@epe BOSAyxXa, Tak H B KUAKMX Cpesax ce i 

B pactrostiem cooOlleHHH paccMaTPHBaeTCA BOMPOC O BAHAHMH Jlerup yloulMy 
oOaBOK Pa3JIMUHbIX MeTaJJIOB Ha KOPPO3HOHHOe H 3JIEKTPOXHMHMYeCKOe MOBE 
yleHue THTaHa H MeX@HH3M HX 3alllMTHOrO JelictBuA. MccaeqoBasocb BJMAHM 
culeqyloulux smemeHToB: Cu, Zr, Nb, Mo, Ta, V, Al, Cr, Fe, Ni, Mn, Si w 
B. CovepxKanne serupylollux 9JI@MeHTOB B CiiaBe He mpeBbliuaio 10%. Hckm0% 
YeHHe MpeACTaBAIM CMNaBbl THTaHa C WWMPKOHHEM, KOHMeHTPalluA KOTOPOTO LOx| 
xoqusia Jo 50%. M3yuexue u aHamM3 CBOliCTB YMCTOrO THTaHa H TeX METAJIJIOB ) 
KOTOPbIMH JI€CPHPOBaJICA THTAH, NOSBOJIMJIO CO31aTb ABOMHbIe M TPOMHbIe CIIaBbl 
oOulaaroliue Gosee BbICOKHMH (PH3HKO-XHMHYCCKHMH WM M€X@HH¥YeCKHMH CBOHCT-j 
BaMH, UCM HeJerHpOBaHHbI THTAH (7°), 

HeserupoBaHHblli THTAaH CyllecTByeT B JBYX aoTpomMuecKHX dopMax%s 
a (0 882°, rekcaroHabHaa peletTKa) u 8 (BbIte 882°, OObeMHOLEHTPpHPOBaH- 
Hasa-kyOnyueckaa). MoxHo Onluio MpeNOMOKUTb, YTO HaMOobIUeEH KOPpO3HOHHOH 
cTOHKOcTbIO OyAyT oOaqaTb OHOa3sHbIe CnaBbl. [ostomy AA uccueOBaHUaA) 
BLIOMPaIHCb MPe€HMYLLeCTBeEHHO CHCTeEMbI, B KOTOPBIX HJIM HMeeTCA JOCTaTOUHO. 
Gombllad OGaCTb TBEPAbIX PaCTBOPOB JIerHPyloullerO KOMMOHeHTA B Q-THTAaHE,. 
WJIM CHCTeMbI, B KOTOPbIX MOXHO OBWIO MyYTeM 3aKaJIKH 3a~PHKCHPOBaTb TBep Lplit 
pacTBop Jlerupylollero 9ulemMeHTa B $-THTaHE. 

Baw YCTaHOBJICHbI OMNTHMAJIbHbI€e PpexKUMbI TepMuYecKOH OOpa6oTKH IA 
cmJlaBOB Ha OcHOBe THTaHa. HanOouiee OarompHATHbIMH PpexXHMaMH TepMHde- 
cKOH OOpaOoTKH C TOUKH 3PpeHHA KOPPO3HOHHOM CTOMKOCTH OKa3aJIHCb Pe>KHMBI, 
CHOCOOCTBYIONIME NOMYYCHHIO OLHOPasHbIX CMABOB C MOJIHOCTbIO pekpucTasa- 
30BaHHOH CTpyKTypol. 

M3 novlyYeHHbIX JaHHbIX BO3MOKHO ObIJIO MOKa3aTb, YTO TO KOPpo3sHOHHOM 
yCTOHYMBOCTH CIIaBbl THTAHa MOX%KHO YCJIOBHO pasOUTb Ha TPH OCHOBHbIe rp yb. 
K nepBol rpylle OTHOCATCA CIWIaBbl THTAHA, JIEPHPY!OllMe 3/IeMeHTbI KOTOPBIX 
3HAUHTEJIbHO MOBBIIMaJIH KOPPO3HOHHY!O YCTOHYMBOCTb THTaHa B OMpesemeHHon 
aKTHBHOH cpeyle. TakuMu SulemMeHTaMH ABIAIHCb Mo, Ta, Nb, Zr, V. Ko stopott 
rpynne OTHOCATCA CIaBbl, JIETHPytOllMe SJIeMeHTbI KOTOPbIX He H3MCHAJIH KOp- 
PO3HOHHOM ycTowuMBocTH THTaHa. TakHM 3JIeMeHTOM, HampuMep, sBsseTca Si. 
K Tperbeli rpynne cmaBOB OTHOCSITCA CMIaBbl THTAHA, JIEfHPOBaHHbIe TaKUMH 
SJIEMeHTAMM KaK Fe, Mn u Qp., KoToppie pesko yxylWanu KOppo3HoHHy10 
CTOHKOCTb THTaHa. 

Ha puc. | npeqcraBueHbl KpHBbIe 3ABHCMMOCTM CKOPOCTH KOPpo3HH HeKOTO- 
PbIX THTAHOBHIX CIIaBOB NepBol TpynmMbl OT cofepxaHuA B HUX Merupyroulero 
KOMIOHEHTA B pacTBopaX cepHOH kuCJoTH. M3 mnpHBexeHHbIX KPUMBBbIX BHHO, 
4TO JOCTaTOYHO AOOaBUTb K THTAHY OTHOCHTebHO HeOoubUIOe KOmMYECTBO (oT 1 
No 2,5%) Takux JerMpytoujMx KOMMOHeHTOB Kak Mo, Ta, Nb nau Zr, 4ToOn! 
P€3KO CHH3HTb CKOPOCTb PaCTBOPeHHA THTAHa B yKa3aHHOli cpege. YBemuuenue 
cofepxKaHA Jerupyiollero KOMMOHeHTA (IpHMepHO fo 10%) uaM He MpHBOAUT 
K JaJIbHeHWeMy MOBBILeHHIO KOPpo3HOHHOH ycTOHUMBOCTH CiaBa MIM He3HauH- 
TEIbHO NOBbIMACT ee (110 CpaBHEHHIO C ScPeKTOM, NOs yYeHHEIM MPU cosep>KaHun 
oT 1 fo 2,5% 9THX J06aBoK). TombKo np Ooulee BLICOKOM coflep2KaHun Jlerup yiolle- 
ro KommonHeHTa (> 20%) cHoBa HaOsioaeTca NOBBILMeEHHe KOPPpO3HOHHOH ycToHun- 
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{ITH ciiaBa. B KayecTBe MpHMepa MOXKHO MpHBeCTH CMWaB THTaH — WMpKoHUlt 
jic.2),B KoTOpoM jloOaBKa WupKonus cocraBaana 50%. Stor cnaB oOnaqan 
OH xe BbICOKOM KOPpO3HOHHOH CTONKO- 
\10 B pacrBopax HeSOu u HCl, kak u 
(tTpilt Zr KOTOPbIM MpakTH4eCKH He KOppo- 
)oBall B 9THX PacTBOpaXx. 

Jl cnmaBop neppoH rpynnpt spdex- 
{BHOCTb BJIMAHHA WOOaBOK Ha KOppo3sH- 
}HY!O CTOHKOCTb YMeHbIalacb B pay 


o/m?.4ae 
72 


10 


——EE 


», fa, Zr, Nb, Cu, V. IIpucanxu Mo u ‘ye 
| XK THTaHy MOBbIUIaioT KOpposHOHHyWo X6 
»MKOCTb THTAHA B CTOJIb 3HauHTebHOLL |S 
i}meHM, UTO B TeX pacTBOpax, B KOTOPHIX 8 4 
aH OObI4HO ABMAAeTCs HeycToiiunBEM, N 
cnulaBbic Mo umn Ta o6magator Brico- §2 


H KOPPpO3HOHHOM CTOMKOCTHIO. 

‘| Ha puc. 3 npuBeqenbl KpuBple anouoli 
|| KaTOAHOH NOApH3aluH THTaHa 4 
(b WBotnpx cnasop c Mo, Nb u Ta 


4, AQ 0 . Puc. 1. 3apucuMocTb CKOpocTH koppo- 
40% pactsope H2SOs. V3 puc. 3 3HH CMWlaBOB Ha OCHOBe THTAaHa OT IIpo- 


AHO, “TO AIA CiiaBa Ti i 10% Ta MeCHTHOPO COJlepxKaHHA B HHX JIeTHp yiole- 
A4CHHA KKPHTHYeCKOM» AHOMHOH MOT- fo Kommoneuta B pactsopax 10% HeSO4 
beTH TOKa CaMbBle Mable, a Jia wene- "pu 40°: 1— Ta, 2— Mo, 3—Nb, 
)POBAHHOrO THTaHa CaMbIe- BbICOKHE. aie LE 
}VOMEXYTOUHOE MOOKEHHE 3AHHMAIOT KPMBbIe WIA Cnmapop Ti+10% Ta u 
H+ 10% Nb. 
3aBMCHMOCTb CKOPOCTH KOPpo3HH THTaHa u conaBoB Ti+ 10% Ta, Ti + 
10% Mo, Ti + 10% Nb B 40% HeSOs or remnepatyppi u306paxena Ha 
mc. 4. V3 puc. 4 MoxkHO BuHfeTb, 4TO HaOmOaeTcA MpAMOJIMHEeHaA 
| ohu*-vae 3aBMCHMOCTb §JlorapHqtMa CKOpOCTH  KOp- 
{| po3suHH TuTaHa ot J+. Pacuerbl noKkasau, 
f YTO SHEPrMA aKTHBAILMM Mpollecca HOHU3ALAH 
THTaHa uw ero cnaBoB c Mo u Nb coctaBuser 
16,7 kKan/Momb; Jaa cnnapa TuTana c 10% 
Ta — 13,5 xKxan/Momb (?). 
Tjo6asku kK TuTaHy 3 u 5% xeme3a, a 
TaKKe MapraHlla Pe3KO CHHKalOT KOPPO3HOH- 
a? HY!O CTOHKOCTb THTaHa B pacTBopax H2SOs u 
HCl. 

PesyuIbTaTbI HCCIeLOBaHHA TMO3BOJIAIOT 
yCTaHOBHTb CyJleyiouly!o OOWLy!0 3aKOHOMep- 
HocTb. Ecau Jlerapyiouuii MeTaJisI CaM O6- 
Jlaqaer Oos1e€ BbICOKOM KOPpO3HOHHOM CTOH- 
KOCTbIO B J€aHHOM AKTHBHOH Cpeye, UCM THTAH, 
H eCJIM CFO CTOHKOCTb ONpeesAeTCA CBOHCTBA- 
MM OOpa3ylollelich Ha ero MOBepXHOCTH 
3allMTHOH IeHKM, TO STOT Metal Oy- 
JIeT CMOCOOCTBOBATb MOBbILNeCHHIO KOPPO3HOH- 
c. 2. 3apucuMocTb ckopocTH Kop- HOM CTOHKOCTH THTaHa, TaK KaK OH TakKe 


sum Ti, Zr m cnapop THTaHa C5 © Gyyep yuacTBOBaTb B POPMUPOBALIH MOBepX- 
50% WHpKeHHaA OT KOHIeHTpa- 


Zee Olin to0 eer, 2-— Ti. HOCIHOM INICHEE. 
5% Zr, 3—Ti+50% Zr, 4— Zr TlomyueHuple SKCIeEPHMeHTAJIbHbIe pe- 


3YJIbTaTbI, TO-BHAHMOMYy, MO?KHO o6bsac- 
UTb C No3ulluH Teopuu Baruepa (1° !), a raxxe Xaydde u ero coTpyAHHKOB 
3-16) PyKOBOACTBYACH €10, MbI MOTI BbIAeIHT PA SJIEMEHTOB NepHOAMYeCKOH 
CTeMbI, CMOCOOHBIX OOpas0BaTb Ooee COBEPUICHHbIe 3alllMTHbIe MJICHKM Ha TH- 
aHe U TCM CAMbIM MOBBIIMaTb CrO KOPpO3HOHHY!0 CTOHKOCTb. Kak u3BeCTHO, 34 
ocmeqHee BpeMA BbIBuraeTcA usM4ecKad TeOpHsA XMMHYeCKOH KOPPOsHH, 
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2) 440 (8 Whee 
Jecupyrouasn Gobab ha ——— 


MLS 
& 10 15 Cet. % 
Honueninpauus HC ———— 


CBASbIBaIOIaA Mudcdy3vi0 HOHOB HW 3ICKTPOHOB Yepes 3alllMTHYIO IJIeHKy CC 
CBOMCTBAMH MaTepHvaia IJIeCHKM Kak NOJynpoBosHHka. CormacHo STOMy Me 


st 4 
96 f 
y3laMH H, CJleqOBaTeJIbHO, HasMuve rpaqven 
| : 
pans KPHCTadHYecKOH pelerKe. CremeHb OTKJO: 
8 HeHHA PeasIbHOH peleTKH OT VJleaJIbHOH AB: 
Q 
Sg 4 ore, 15S: : 
< Lge (MA/cm*) 
892 
y 
R 
SH 
Zt tp 
Ar 6ObIIMM YHCJIOM JHCIOKallui 
6 
+E, 3 


Puc. 3. Kpuppie aHoqHohw u KaTOR- 
HOH MOIApH3aluH THTaHa HM ero 
cnuapos B 40% pactnope HCl mpu 


di 
Wy 
i 
: 
XaHH3My UpedmosaraeTcA MUrpallMA HOHOB If 
3JICKTPOHOB He3aBHCHMO pyr OT Apyra mM) 


jleeKTHBIM MeCTaM B pelleTKe WIH Mex} 


TauX KOHIeCHTPpaluu Kak BH KYULeH CHIBI 
supyeTcA Ha mpelcTapieHuH O pealbHorl 
i) 


.y) 


JIA€TCA PellalouleH JIA XapaKTepHCTHKU NO} 
JYMPOBOAHHKOB. Beskwe MMCOKalMH MdA¥) 
HapyleHHvA WeabHOH KpucTaMuecKol} 
pellleTKH BJIMAIOT Ha MexaHHyecKkHe CBOHCTBA | 
pocT KpucTaJJIOB MH Ha HX AKTHBHOCTb. XU} 


JIA COBepWeHHBIX CTpyKTyYp WH CTPYKTYP (| 


TombkKo B Tex Culy4anx, Korma TiO2 urpaet| 
pelarolly!0 pOJIb B MlaCCHBHOCTH THTAHA, T. e.| 
mpH HasiMuHH KOMNAaKTHOTO, GecnopucToros 
3allMTHOFO CJIOA OKHCH Ha MOBePXHOCTH Me-| 
Tamia, oOnagaiolleH K TOMy %*e HesHauH-| 
TEJIbHOH PaCTBOPHMOCTbIO B JlaHHOH uccuie 


40°: 1—Ti, 2—Ti+ 10% Ta, 3 
3—T1+10% Mo, 4—Ti+10%Nb AYEMOH cpere, 


Ma JWIX OObDACHEHUA KOPPO3HOHHOH cTOMKOCrH 
THTaHa HW ero cmwaBoB. Kak M3BeCTHO, JABYOKHCb 
THTaHa ABJIACTCA MPOBOAHHKOM C 9JIEKTPOHHOH 
mpoBodumoctpio. B OKMCHbIX IJI€CHKaX THTAHa B OO- 
actu OH3KOH K YrpaHMle Meta — OKMCHaA 
MJIeHKa CyllecTByeT H30bITOK WOHOB THTaHa UM 
9JIEKTPOHOB 10 CPpaBHeHHIO CO CTeXHOMeTPH4eCKOH 
(popMysioH cocTaBa, He 3aC¥eT H30bITKa KAaTHOHOB B 
MEKAYY3IMAX B PellleTKe OKHCJa THTAHA, a 3a CueT 
BaKaHTHBIX Me€CT HOHOB KHCIOpoOa, Kak 3TO OBIIO 
MOKa3aHO H3MepeHHAMH MmpoBosumocTH TiOe, npo- 
BeQCHHbIMH Pa3JIMYHbIMM UuccTeqoOBaTemAMH (18 *°), 

OTH BaKaHTHbl€ M€CTa HOHOB KUCOpOa BbI3bI- 
BaloT Oovlee BEICOKYIO CKOpoOcTh Aubpy3un KuCIOpoO- 
a B TiOe, 4em THTaHa, M BCeCTBHe 9TOFO MOXKHO 
CUMTaTh Ludpysuto KucOposa yepe3 col TiOz k 
TuTaHy (IPH ycNoBHH mnapa6ommuecKoro 3aKOHa 
pocta MJIeHKH) (akTOPOM, OMpesesALOILHM CKOPOCTh 
OKUCJICHHA THTAHa, CMeCTHTb PaBHOBECHe B Ty HI 
MHY!0 CTOPOHY, T. €. YMCHbUIMTb HIM YBEMYUTb KO- 
JIMUeCTBO e*peKTOB B MONOOHBIX CHCTeMaX BO3MOXK- 
HO, corsacHo Barnepy nu Xaydde, myTem BBekeHHA 
B THTaH BTOPOro MeTaa. BropoH Mmetanl oumKeH 
TaKxKe MIPHHATb yuacTHe B OOpas0BaHHH OKUCHOIt 
MJIeHKH Couapa. JjoOaBmeHHe MeTasua c 6omee BBi- 
COKOH BaJICHTHOCTbIO, UCM THTAH, OJ2KHO TIPHBoO- 
AMTb K YMEHDIUeCHHIO KOJIMUCCTBA BaAKAaHTHBIX MeCT 
MOHOB KHCJIOpofa OularowapsA NOABJeHHIO JONOTHH- 


BO3MOXHO TOBOPHTb Oo 
MIPHMeHeHHH = BbIMeyKa38aHHOTO MeXaHH3 -} 


2/m?.yac 


Sozapugom chopocinu kopposuu 
Ss SS 


’ 
wS 


(fb, 8, 0 2H Ie 
QT? 
iD unin memnepamype,, 


—— 


9 80 60 40 20 
Temneparyp0, °G —> 


Puc, 4. SaBucumMocTb cKkopo- 
CTH KOppO3HH THTaHa HM ero 
cnaBoB B 40% pacTBope 
HeSO. or Ta: L— Ti, = 
Ti + 10% Mo; 3— Ti+10%, 
Ta; 4— Ti+ 10 % Nb 


T€JIBHOTO UHCJia CBOOOJHbIX SJIEKTPOHOB H, Haodopor, YBCJIMUHTb KOJINYCCTBO 
BaKdHTHbIX M€CT KHCJIOPOXHbIX HOHOB npu joOaBsIeHHH BTOPOTO MeTaJlJIla C Oouee: 
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3KOH BaJICHTHOCTbIO, YeM THTAH, BCJIE{CTBHe YMeHbUIeHHA YMCA CBOOOLHbIX 
€KTPpOHOB. Tora oOpa3soBaHue MyCTbIX MeCT HOHOB KHCIOpoa B pelleTKe 
yOKHCH THTAHAa, IIPHHHMasx CuMBOuIMUecKue (popmy.ibt LloTtrKu, MOoxKHO H300pa- 
Tb CJI€EAYIOWIUM OOpasoM: 


TiO. = OF" + 2641/202 (1) 
(ePUUMT KUCIOPOLa MPOM3BOAMT IKBUBAJICHTHOe KOJHUCCTBO [YCTbIX MeCT 
O° w cBoOoyuble aeKTpoupl ©. I]pouwecc pacTBopeHua OKMCIOB HHOOuA, 
bHTaa uM MomMOZeHa (Nb2Os, Ta2Os u MoOs) B AByoOKUCH THTaHa MIpu Jerupo- 
AHHH THTaHa STHMH QJICMeHTaMH MO2KHO M300Pa3HTb cCulefyIOUIMM OOpa3om: 


Nb,0; == 2NbelTil + 26 + 2T10,+ %o,'"™) 


(2) 


be é 
O" +Nb,O, == 2NbeITil + 2TiO, + 20 


MoO, == Moe"iTil + 26 + Ti0,+ %0,"'™ 


ln (3) 


ns ra%) 
0° + Mod, == Moe"ITi +6 +110,+ %O, 


[le CHMBOJIB Nbe'ITil » Moet YKA3bIBalOT Ha HOHBI Nb u Mo, coorBetcTBeHHo 


JAMEILaIOllWe MOH THTaHa B pelleTKe OKHCJa. 

| Ws dopmys (2) u (3) MoxHOo BHseTb, YTO O-BaJICHTHBIe HOHBI HuOOuA us 6- 
\ hag HOHbI MOHOJeHa YBeMYMBAIOT YHCIO CBOOOAHEIX S1eKTPOHOB, CHH- 
Kad IPH 9TOM YHCJIO MYCTbIX MeCT HOHOB KHCJOpofa. IIpu BBEJICHHH B OKHCHYIO: 
JICHKY THTaHa NOHAa Oomee HU3KOli BaseHTHOCTH, YeMTHTAaH (Hampumep, Fe’, 
An*? uw tT. 2.) cKopocThs Koppo3Hu THTaHa AOJKHA Bo3spactaTb. [Ipu ycoBHu 
O60 CHUA 3aKOHNA JelicTByIOWMXx Macc H 3aMCULCHHA HEKOTOPHIX YeTLIPeXBaJIeHT- 
BIX HOHOB THTAHA TPEXBAJICHTHBIMM WIM HOHAMM Apyroro merasuia Gosmee HU3- 
‘OH BaJIeHTHOCTH YHMCIO MycTbIX MecT KHCIOPOAa AOKHO yBemMUMBAaTbCA, a 
COJIMYECTBO QJIEKTPOHOB YMCHDbLIMTbCA. 

IIpu Bpeqenuu Oompmux KomuuectB Zr (g0 50%) B TuTaH Ha noBepxHocTH 
‘u1aBa, 10-BAAUMoMy, OyJeT mpeoO.1aaTb ABYOKHCb WMPKOHHA B Bue sallMTHOH 
IICHKH, H MOSTOMY KOppO3HOHHasA CTOMKOCTb cmaBa 50% Ti u 50% Zr Oyzer 
Domee OH3KOH K CTOHKOCTH YHCTOTO WMPKOHHA. 


| Muctutyt dbusnueckoH XHMHH Iloctynuno 
| Akayemun HayK CCCP 15 IV 1959 
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asapuu,T. Il. Lanuaosa ugp., COopn. lupegmet,M., 1958. *® B. B. AHApe 
pa, Tl. 0. Dauuaoza, WT. Opyxuunna,E. A. Kameucxkaa,M. B. Ma- 
bim&es, Toc HayuHo-1rexn. KomuTeT Copeta Munuctpos CCCP, AH CCCP, Tema 18, M-58- 
74/15, M.. 1958. 1° C. Wagner, J. Chem. Phys., 18 b. 2 (1950), %%C. Wagner, 
hermodynamics of Alloys, Cambridge, 1952. #2 C. Wagner, J. Electrochem. Soc., 99, 
46 (1952). 1K. Hauffe, Progress in Metal Physics, London, 1953. 44 K. Hauf- 
e, Werkstoffe u. Korrosion, Ne 3, 117 (1955). 1% K. Hauffe, Passivierende Filme u. 
eckschichten anlaufschichten Heildelberg, Berlin, Géttingen, 1956. 16P. Kofstad, 
_Hauffe, Werkstoffe u. Korrosion, Ne 11, 642 (1956), 147 A. Pu3, Xumusa kpuctas- 
op c yedextamu, JI, 1956. 38 M. D. Earle, Phys. Rev., 61, 61 (1942). 3° P. Ehr- 
ich, Zs. Elektrochem., 45, 362 (1939). 9° K. Hauffe, H. Pfeiffer, Zz. 
lektrochem., 56, 390 (1952). 
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Jloxnagm Araygemun nayr CCCP 
1959. Tom 128, Ne 4 


@H3BHTECKAA XHMHA 


E. A. FAJIALHH 


O 3AKOHE NOYEPHEHHSA SOTOFPA®HYECKON 3MYJIBCHH 
B OBJIACTH COJISAPH3AWHU 


(IT pedcmaeaexo axademuxom II. A. Pe6uxdepom 25 V 1959) 


ApaeHua cororpapuyeckoro OOpalleHHA, KaK H3BeCTHO, He MPHHHMaJIMCH| 
BO BHHMaHHe B MOMbITKaX BbIBOJa AHAJMTHYeECKOFO BbIPaxKeHHA JIA 3akOHal 
noyepHeHus (1). Mcxoqsa u3 KOaryJIAUMOHHOH TeopHu sABJeHU cboTorpaduyec- | 
KOO OOpalleHHA HU MpezctaBenHi K. B. Un6ucopa u E. A. Kupusosa (*)| 
O HHaKTHBalWH CepeOpAHbIX IWeHTPOB, HeTPyAHO BbIBeCTH HOBOe ypaBHeHue| 
WJId XapaKTepHCTHYeCKOH KPHBOH, KOTOPoe B NMepBOM MIpHOJIMKeHHH YOBJe- | 
TBOPHTEJIbHO OMMCbIBaeT OOJIACTh OOpPallleHHuaA. | 

Cnenya Doubmepy u Ulaymy (*), pa3uuaem Tpu cTaquu mpolecca doromH3sa 
rayloreHufoB cepedpa H 


ragoreHuy IL@HTP BI IWeHTPbI 
cepe6pa CK pbITOrO CONAPpH30BaHHOrO . 
v300paxKeHHAa Hv300paxKeHua 


B orauuve or B3raasgoBp Donbmepa u Llayma, paccmaTpHBaem dorTouHs 1 
TaJlOreHHJOB cepeOpa B yCJOBHAX OObIYHOH tororpaduyeckOH SMYJIBCHH Kak | 
HeoOpaTHMbIli Mporecc, T. €. CHHTA€M MaJIOBEPOATHbIM PCEOPOMHPOBaHHe BO3HHK- | 
IWMX CepeOPAHbIX WEHTPOB CKPbITOTO H300PaxKeHHA WIM MpeBpallleHve WeHTpoB 
«COJIAPH30BaHHOTO» H300PaxKeHHA B AKTHBHBIC WCHTPbI B PE3YJIbTaTe «HcMeprH- | 
pytoulero» JeHcTBHA JJIMHHOBOJIHOBBIX JIy4eH. | 

TIpouecec cboromH3a rasloreHuoB cepeOpa, OYeBHHO, CuleqyeT PaCCMaTPMBaTb | 
KaK COBOKYMHOCTb OOJIbIIOrO UMCa NOCMeLOBATeIbHbIX PeaKIHH CO MHOrMMH 
MpOM@XYTOUHBIMH cTaquamu. B mepBoM MpH6WxKeHHH MOXKHO OFpaHHyHTbcA 
paccMOTpeHHeM KHHeTHKH MpocTetuieH NMOceqOBaTeJIbHOH peaKUMH Cc OHOM 4 
IIPOMeXKYTOUHOH cTaqvel B COOTBETCTBHH CO CxeMoH DovibMepa — L[layma. | 

Jjasee mpHHuMaeM, 4TO JeHcTBHe cBeTa JOOOH JWIMHbI BOJIHbI BbISbIBaeT | 
mpoTekaHve oOoux mpomeccoB Kak A->B, Tak uv B-+C. C ysenuuennem 
JJIMHbI BOJHbI NOBbIUAeTCA ad:pcbeKTHBHOCTh Mporecca B->C un coorBercTBeHHO | 
YMeHbIUIaeTCH CKOPOCTh Mpeppatlenun A-—->B. 

Ilyctb na corocyioH yelictByeT cMecb JIyyeH pa3M4HOTO CocTaBa, HalpH- 
Mep J\JIMHHO- HM KOpOTKOBoIHOBOrO cBeTa. B 9TOM cJIy¥ae AIA CKOpocTH mpe- 
BpallleHHa BemectBa A ywmMeem 

dx / dt = kyl, (a— x) + Roly (a — x) = (Ry + Rolo) (A — X) 
YJ ) 
dx /dt = k(a—x), (2) 

re k=k,I,+kJ,; x—uncno Monel pa3zioxKuBmeroca AgBr, a@—uncano 
Mose ucxofHoro AgBr, J;—WHTeHCHBHOCTb KOPpOTKOBosHOBorO cBeta, J, — ’ 
MHTCHCHBHOCTb JWIMHHOBOJIHOBOrO cBeTa, k; W k,—KOHCTaHTbI CKOpOCTH | 


cboTomH3a. 
Ja cKopocTu mpeppanjenua B 


dy / dt = hI, (x — y) + 11, (x — y) = (Lh, + lls) (x — y) 
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dy/dx =I(x—y), (3) 
ne 2, = ly, + lela; y— uncno rpaMMoKBuBasent Ag, npeBppaTHBlleroca B He- 
THBHYy!IO qopmy, J, Hu /,)—KOHCTaHTbI CKOPOCTH WHaKTHBallMH CKpbITOrO 
poOpaxkeHHa. 


06 42 48 a 06 42, 18 


"gt —— tgpoens 


Puc. 1. a — Kaptuua o6patienua mpm Jeficrauu Ha qua- 

MO3SUTHBHY!IO SMYJIbCHIO CMe€CH CHHHX M KPpacHBIX Jyuell. 

OTHOCHTeJIbHaHt WHTCHCHBHOCTb KpacHbIx smyuet: J — 1; 

2—0,5; 3—0,25; 4—0,125. 6—Teopetuueckue xpusble, pac- 

CuuTaHHEIe 10 dopmywe (5). Kouctanta J papua (ceK~}): 

1—0,60; 2—0,30; 38—0,15; 4—0,075; K = 0,072 cex-}; 
- D ,=10 


Huterpupopanne ypaBHenuit (2) u (3) mpHBog_UT K caemyrouleMy BbIparxKe- 
MIO JIA KOJIMYECTBA MpOMexKYTOUHOTO MposyktTa, T. e. TpPaMM9KBUBAaJeHT 
HeTaIMYecKOrO CcepeOpa B aKTHBHOM (hopMe cKpbiToro u3cOpaxenus (4): 


k = a8 
ee ee ) 


IIpeqnonaras, 4uTO ONTHYeCKad MJOTHOCTb MpoxABseHHOrTO M300paxKeHHA 
[POMOPIMOHaIbHa MOBePXHOCTHOH KOHUeHTpaluu coTomMTHYeCKH OOpasoBaH- 
oro cepeOpa B aKTHBHOM @opMe, Mosyyaem OKOHUYATEJIbHO: 


| Dis Die (Curie iy (5) 


aJIbHoe MovepHeHHe. 

UcceqopaHve ypapHenua (5) moka3piBaeT xopouiee corjacwe C H3BeCTHbIMH 
CHePHMeHTaJIbHbIMH JlaHHbIMH: 

1. Hanuuve B coe OombUIOrTO H3ObITKa aKUeNTOPOB OpoOMa CHJIbHO yBeJIH- 
jMBaeT CKOpocTb cdoromu3a (°). B stom curyuae RS>/ uw ypaBuenue (5) mpespalijaer- 
@ B W3BeCTHOe ypaBHeHue Quibyepa (°): 

1D et Pal loaner) 

Mororpaduyeckoe OOpalleHve IPH STOM yxKe He HaOJIOMaeTCA, YTO COOTBET- 
TBYe€T H3BeCTHOMY *akTy yCTPaHeHHA COJAPH3aM B NPHCyTCTBHM akUWenTOpoB 
poma. 

2. Buicora MakcuMyMa Ha KpHBoi (D, ft), Kak HeTPyHO BUuJeTb, onpelemser- 
A OTHOMeHHeEM KOI@pUIUMeHTOB CKOPOCTH POTOH3a HM CKOPOCTH HHAKTHBALAU 
O3HHKIINX WeHTPOB MpoOABJIeHHA 


fs D — onruyueckaad MOTHOCTh HO“epHeHHA MpH BbigepxKe 7, Dm, —MaKCcH- 


r=k/l. 

Ilpu ymMenburenuu oTHouenua &/! BenMuuHa ONTHYeCKON MOTHOCTH MovepHe- 
ua doTorpaduyeckoro cyl0od B TOUKe MaKCHMyMa JosuxKHAa Maqatb. Iloqobuoe 
yMeHbUIeHHe oTHOWeHHA k/l, T. €. OTHOCHTebHOe YBeJIHYeHHe CKOPOCTH MHaK- 
BallHH IeCHTPpOB MO OTHOIeHHIO K CKOpocTH OTOMH3a, MOXHO, OYeEBHIHO, 
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JOCTHTHYTb IIYTeM BBeJCHHA B SMYJIbCHIO H3ObITKa OPOMHOB HM AeceHCHOMVIM 
saTopos. [logqo6ubIli Ke addpeKT MOX%KHO OXKUJaTb MPH YBeMMYCHHH JVJIMHbI BOJHE! 
JelicTByIOWlero TIPU SKCNOSHIMM UusiIyueHUA. B coracHH c TeopHel MpH 9TO}} 
JleliCTBHTebHO HaGsIOLaeTCA NaeHHe MaKCMMaJIbHOL IWIOTHOCTH mMOYepHeHUs (*) 

3. Ilpv noBbiieHHu MHTCHCMBHOCTH JJIMHHOBOJIHOBOM COCTaBJIAIOIeH B CMe} 
IWaHHOM H3/IyYeHHN JOJKHO HMeTb MeCTO COOTBeTCTBYIOMee YBeIMYeHHe KOH] 
crantp /. B orcyTcTBve 3aMeTHOM POTOXMMHYECKOH AKTHMBHOCTH JIMHHOBOJIHO|| 
BBIX JyueH KOHCTaHTa k ocraeTcA Oe3 U3MeHeEHHA. 

Ha puc. | orHocamMeca K JaHHOMY CJly¥alO SKCIePpHMeHTaJIbHbIe KPHBBI) 
(D, t) conocrapssiores c TeOpeTHYeCKHMH KPUBbIMH, PaCCUMTaHHbIMH No PopMy i 
me (5). 3 puc. 1 cmeayer coorBercTBve 9KCINe€PHMeHTAJIbHbIX H TeOPeTHYCCKH:} 
KpuBEIx. B onpiraxX HCHOb380BaHbI OOLMHEIC [HaNO3HTHBHBIC COW. OKCIOHHPO} 
BaHHe MpOusBOAMOCb B CMeCH KpacHBIX (>650 mu) aw cHHHX (360—450 mpl 
ayueh. MHTencuBHocTb JJIMHHOBOJIHOBBIX JIY4eH MCHAaCb C MOMOLIbIO BBeJeHH §} 
HeHTPaJIbHO-CepbIX IJIOTHOCTeH. 

Bpipaxkato CBOIO IpH3HaTebHOCTb us.-Kopp. AH CCCP K. B. Un6ucosy} 
mpod. B. MW. Tarescxomy u B. IT. Jle6eqesy 3a BHMMaHMe K JaHHOH padore 1) 


IG@HHbIe COBECTHI. 


Tocrynua0 
12 V 1959 


HWHMTHPOBAHHAS JIMTEPATYPA 


1C.1. Ulyspaaos, K®X, 8, 387, 514 (1936); 11, 384 (1939); J. H. Web b, J. Opt, 
Soc. Am., 29, 309, 314 (1939); 38, 312 (1947); X. C. Bargacapban, KT®, 16, 703 
(1946). * K.B. Uu6ucos, Yen. xum., 22, 1222 (1953); E. A. Ku puaaos, Touxasl 
cTpykTypa B cmekTpe morsomeHHa (OTOXHMMYeCKH OKpallleHHOro rasoM“g_Horo cepeopa, Us3q) 
AH CCCP, 1954. 3M. Volmer, K. Schaum, Zs. wiss. Photogr., 14, 1 (1914); 
“A.B. Paxospexku it, Xumuueckas kuHeTHKa Hu Katanus, M., 1931, crp. 24. ®° W. Mei) 
dinger, Phys. Zs., 38, 905 (1937). ® H. M. Elder, J. of the Camera Club, London, 
7, 131.(1893). * Liippo-Cramer, Das latente Bild, Halle, 1911, S.37. 8 E..A. Taq 
aamun, B.M. Tatespcexuh, JLAH, 109, 347 (1956); K@®X, 31, 1426 (1957). 
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Tornayn Akagemun nayr CCCP 
1959. Tom 128, Ne 4 


PH3SHYECKAA XHMHA 
E. T. QEHHCOB, 3. K. MAM3YC, H. Ml. CKMBHJA 
HM 4eH-Koppecnonyenrt AH CCCP H. M. JMAHYQIJIb 


KHHETHYECKHE 3AKOHOMEPHOCTH PEAKILHM 
BTOKATAJINTHYECKOFO THNA B OTKPbITbIX CHCTEMAX 


eTO, HelipeppiBHOrO MpoBeyeHHA Npollecca B HacTOALee BPeMA LWIHpOKO 
Mb3yeTCA BO BCeX XHMHYeCKHX MpousBoscTBax. IIpouecch, mpoTrekatoulue 
ImpoBeqeHHH peaKUMH MO STOMY MeTOLY, NpekcTaBsaloT COOOH peakiHn 
- HASbIBACMBIX OTKPBITbIX CHCTeMaX (CHCTeMbI, Yepe3 TPaHHLy KOTOPHIX Her 
buanbubili o6OMeH). M3yuenne sTux CHcTeM mpescTaBsIAeT HHTeEPec He TOMbKO 
KMMMueCKOH KHHETHKH, HO H iA Onoxumuy (’). 

Opuu HelipepbIBHOrO MeTOJa MIpOBeJeHHA Tpollecca MOCBALIeEHO CpaBHH- 
10 HeOoubI0e uNcO padoTt. KuHneruuecKHe 3aKOHOMePpHOCTH peakIuli 
fbIX THNOB IPH HeMpepbIBHOM MPOBeeHHU Mpolecca Obl PpaccMOTpeHBI 
poTax (?-*). PeakuMv aBTOKaTaJIMTMYeCKOrO THMa, HMeIOULHe OO/bIWOe Npak- 
rkoe 3Ha¥veHHe (B YaCTHOCTH, IelHbIe BbIPOKACHHO-Pa3sBeTBJICHHble peak- 
DKUCCHHA OPraHWYeCKHX Be[eCTB), B ITOM Mahe JO CHX NOp He paccmarT- 
ucb. V3pecrHpie 43 JIMTepaTypbl paOoTbl MO HelpepbIBHbIM MeTOaM 
e€HHA OpraHvueckHx BelectB (* °) copeplieHHO He 3aTparMBasH Bompoca 
jMHETHUCCKUX 3aKOHOMePHOCTAX Mporecca. 

acTOMUad padora MocBaAuleHa H3yYeHHIO KMHeTHYeCKMX 3aKOHOMepHoctTeH 
IX BbIPO%KJCHHO-PpasBeTBJICHHBIX PeaKUMH OKMCJICHHA MPM HellpepbiBHOM 
JIeHHM mmpolecca. CkopocTb TaKHX peakI[MH 3aBHCHT OT KOHIeHTpallun 
iOKYTOUHBIX MpOyKTOB (MepeKucel), OOyc/aBJIMBaIOWMX pasBeTBJICHHA 


KauecTBe OObEKTA UCCeCOBaHHA Obl BHIOpaH WHKJOreKcaHoH. Oxucule- 
poBogusocb mpu Temnepatype 130° u ckopocTH mponyckaHHuA KuCOpora 
/gac B CTCKJIAHHOH OKMCJIMTeJIbHOM AYeHKe, CKOHCTPyHPpOBaHHOH 10 TuNy 
Opa HeambHoro cMemeHua. IIpu HenpepbIBHOM Mmpollecce B peakTOp Cc 0- 
HOM CKOPOCTbIO BBOAMJICA WHKJIOreKCaHOH HM yflaJlAvlacb YaCTb pearupy- 
cMeCcH. KonctpyKuna peakTopa oOecneynBasia AaBTOMAaTHYeCKOe NosepKa- 
DaBeHCTBa CKOpOCTeli MOLauH CbIPbA UM OTOOpPa MposyKToB. Beegem nonaTHe 
MbHOM CKOPOCTH» Vv, KOTOPaA ONpeseAeTCA KaK OObeM UCXOAHOFO KUAKOFO 
OHeHTa, MOJaBaeMoro B e(MHUIy BPeMeHH B eMHUIly OObeMa peakTOpa. 

4HHa UV HMCeT pa3MepHOCTb OOpaTHOrO BpeMeHH. SHaueHue 1/v ecTb cper- 
BpeMA MpeObIBaHHA WXUAKOCTH B peaKTope. 

PU pa3JIHUHbIX yJeJIbHBIX CKOPOCTAX NPOBeACHHA HelpepbIBHOFO Mpollecca 
OMyKTax peak onpeeiAOcb CosepxKanve PHAponepekucH, aqunMHOBoK 
oTpl H CO,. Uepes HekoTopoe BpeMaA MocJe Mepexofla OT nNepHoynyecKkoro 
ecca OKHCJICHHA K HelpepbIBHOMy HacTylaer CTalMOHapHbl pexKuM, 
yCTaHaBJIMBaeTCA PaBHOBeECHE MeXKyY CKOPOCTbIO o6pa30BaHHA MpOyKTOB 
opocrbio oT6opa UX U3 pearupylouleH CMecH. 

[1d THAponepeKUCH 9Ta paBHOBeCHad KOHIeHTPalMA OKa3zaaCb HeOOJIbIIOn 
CHb MaJlO 3aBHCALeH OT H3MeHeEHHA YJeJIbHOH CKOPOCTH MOayH WAKJOrek- 
Ha. 


v 1/uac 0 0,079 10853. ..05583. 0,785 )1;475 
[ROOH] moi% 0,308 0,298 0,285 0,272 0,262 0,243 


8* 755 


paBH 


Takoe He3HauHTesIbHOe H3MeHeHHe PaBHOBECHOH KOHIeHTpalluu THApOny 
KUCH CTAHOBHTCA NOHATHDIM 13 CuIeLYIOULHX CooOpaxkeHul. CKOpOCcTb H3MeHes 
KOHICHTPallHH THpomepeKHcH MOXeET ObITh BbIPaKeHa yPaBHeHHeM: 


a [ROOF] Wo6p — yy IROOH] — v [ROOH], 


dt 


rye ky — KOHcTaHTa ckopocTH pacnaya rugponepekucu. IIpu cratMouap) 


pexkuMe 


¢[ ROOD) ss (ye ROOM Wen 


dt 


Benuuuny ky MOxKHO OnpeemuTb W3 KMHETHYECKUX KPMBHIX Hakomses 
ANMMUHOBOL KUCJIOTHI HW PHponepeKUCH, CCH NPHHATb, YTO CKOPOCTb OOpas | 
HHA KUCJOTHI MpONOpUMOHAaIbHa KOHIeHTPalluH THApOnepeKHcH. 


Ww i 
Tlonyyenuaa Bemuunna ky = ;ROOH)’ OKAa3bIBaeTCA 3HAYHTeEbHO GOOVbY] 


4ueM JV, UH, CJI€TOBaTeJIbHO, 


Konyeumpayun kucnom 
NS & i Qo 


i) 


4 ac 


Puc. 1. Kunetuueckue Kpupble o6pas0Banns 
€aMMHHOBOH KUCJOTHI B peaKUHH OKUCeHUS 
WuksorekcaHoua pH 110° npxH nepHoguue- 
CKOM (/) H HelpepbIBHOM MpoBexeHHH Mpo- 
wecca C pasHbIMH YjlebHbIMM CKOpocTamH 
oT6opa mpoyxyKTos (v uac™4): 2—0,0392: 
3—0,0785; 4—0,1175; 5—0,235; 6—0,353;: 
7—0,471; 8—0,548; 9—0,785; 10—1,175 


H3MeHeHHe yebHOH cKopocTH noyayH 1) 


Ih 


Woop 
otky 


JIOreKCAHOHA JOJLKHO cabo BUJIMATH 
H3MeHeHHe PaBHOBeCHOH KOHILeHTpal 
ruponepekuch. PaBHoBecHas KOHI) 
TpalluA aMMMHOBOH KHCJIOTHI 3HAdHTy 
HO CHJIbHee 3aBHCHT OT YJleJIbHOH | 
pocTH oTOopa TIposyKra. ¥ 
Ecum mepexo, Kk HerlpeppiBH| 
mpolleccy ocyllecTBAeTCA pH OKC 
TOH Ke HavaJIbHOH KOHIWeHTPallHH | 
JOTH, HO MpOBOAHTCA TIpH pas! 
Ye@JIbHBIX CKOPOCTAX, TO PaBHOBeC 
KOHICHTpalluA KHCJOTHI Oy eT Tem 66 
me, 4YeM MeHbuIe v (puc. 1). 
XapakTepHo, 4TO BesHYHHA : 
HeTHYeCCKH-paBHOBeCHbIX KOHUeHTpa‘ 
HPOAYKTOB peakIHH He 3aBHCHT OT | 
YaJIbHbIX YCJIOBHH, T. €. OT TOTO, By 
KOM COCTOAHHH HaXOJIMTCA peak 
MOMEHT ee TlepeBofla Ha HenlpepbiBI 
pexkum. Ckopocrh o6pa30BaHHa Uf 
XOJOBaHHA TeX HH UHbIX Bellect 
TOMOreHHbIX XHMMYCCKHX PeaKIHAX | 


: JAIOTCA (YHKIUWAMH TOJIbKO TeKYD 
KOHICHTpalH BellecTB, MpHcyTcrByloulux BcMecH. Iloastomy Aaa T1060 pe 
HHU, MPOTeKalouleH B OTKPbITbIX CHCTeMaX C YYaCTHEM HCXOMHBIX, MpOMexy1 
HbIX H KOHCYHBIX BeulecTB Aj, A,...Ap, Moxer ObiTb 3anucaHa culelyollan 
Tema AudepeHyvabHbIX ypaBHeunii: 


d{A,] 
di = hi oop ([Ay] ° 


ie [Ap]) Shy pacx ([Ay] aoe [Ag]]+ cd) [A‘o]) Saw [Ad] 
(eae oe) 


9 
rye [Aig] — KoHWeHTpauuA BemtectBa A, B MOCTYMalolleH B PeakTOP X%KULKOC 
d{A, 
Ilocne ycranosmeHusa craMonapHoro pexuMa AnH = Ou cuctema gud 


dt 
PCHUHaIbHEIX ypaBHenuH (1) mpespamaercx B cncTemy alre6pauyec 
ypaBueHun 


O = Wr oop ([Ai] .. . [Ag]) — We pacx ([Ai] . «. [Ae]) + 0 [Aso] —0 [Ad. 
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if 9TY CHCTEMY, MOX%KHO HaliTH CTalHOHapHble KOHWeHTpauuu [A,]. Cymte- 
(HHO IPH STOM, YTO OHH JOJUKHbI ONPeAEIATLCA JIMINb KOHUEHTPalluel mpo- 


MeHT TlepeXOfla Ha HeMPepbIBHbIH pexkHM. 
WCHCTBUTCJIbHO, KaK MOKa3aJIH MpOBeeHHbIe HAMM ONbITHI, KMHeTHYeCKHe 
ple U3MeHeHUs KOHICHTPallH AaMMHHOBOH KUCJIOTbI He3aBHCHMO OT Lly- 
| OKHCJICHUA B MOMEHT Tlepexola Ha HeMlpepbIBHbIM pexkUM CTPeMsATCH K O]- 
TOM Ke PaBHOBeCHOM KOHUeHTPaluu, XapakTepHOH JIA JaHHOrO 3Ha4deHUA 
lc. 2). Wis cucrempl ypaBHenuli (1) BugHO TaKxe, uTo ecH [A;,,<[A,], TO 
locTh H3M€HCHHA KOHUeHTPalluH pearupyriolluxX BelleCTB B HelpepbIBHOM 
fecce OyJeT MeHbIUe, YEM CKOPOCTbh HaKOMJICHHA BeLLeCTB B MepHOAM4eCKOM 


QKHbIM ABJIACTCA BOIPOC O 3ABHCHMOCTH CKOPOCTH HelpepbIBHOrTO OKHcJIe- 
Wy OT YHebHOH cKOpOocTA oTOopa nposyKta. JLia peakuuu upocroro Tuna 
}OCTh mpolecca MOHOTOHHO pacteT Cc pocTom v. JIA peakWH aBTOKaTaJIMTH- 


mon 4/406 
LESS 
iS) o/ 
| a att 
S 
a1 Sy 
SS 06 80 8. 
x % SS 
Qe 
Na @ 8S 
8 20 $8 
$v fe 
¢ SS 
DO G2 04 Q 6 vwZa2e. 
Ls JoenbHaA CHopocinb__» 
0 i ae ees ombopa npooykima 
luc. 2. KuneTuueckne KpHBbie o6pa- Puce. 3. S3aBucHMOCTb paBHOBeCHO! KOH- 
DBaHHA aMMNMHOBOH KHCJIOTEI B He- WeHTpalMH aWNHHOBOH KucHOTH! (/) u 
PepbIBHOM Mpollecce OKUCIeCHHA WHK- ckopocTH ee oOpasoBaHHa (2) B HelpepbIB- 
orekcaHona mp 110° uw v= 0,265 HOM Mpoliecce OKHCleHHA WHKNOrekcaHoHa 
fact. Tlepexoq Ha HempepbIBHblit OT YebHOLl CKopocTH oTOopa mpoyxyKta 


@KHM OCYILECTBIAeCTCA MPH pa3Hbix pu 110° 
utyOunax mepHosMyeckoro mporecca 
OKHCJI€HHA WMKOreKcaHoHa 


KOTO THMa MOJWKHa HMe€Tb MeCTO HHA 3aBHCHMOCTb, MOCKOJIbKY CKOPOCTb 
MX peakIMit 3aBHCHT He TOJbKO OT KOHICHTpallMli HCXOMHBIX, HO TakxKe H 
KOHICHTPalHH KaTaJM3HpylOulu4X MpOAyKTOB peakuMu. B uyacTHocTH, pH 
CMOTPeHHH UWelHOl BbIPO*KeCHHO-PasBeTBeCHHOH PeaKUMH CKOPOCTb Mpo- 
Ca ompeyemaeTcA KaK KOHIeHTpalMeH MCXOAHOrO yruiepogopofza RH, tak u 
WeHTpallMelH MmpoMexKyTOuUHOH ruyponepekucu ROOH. 

C ypesM4eHHeM V, C OHO cTopoHsl, pacrer RH, Tak Kak yMeHblllaeTca Mly- 
(a OKHCJICHHA, C APyrou CTOPpOHbI — YMeHbWaeTCA KOHUeHTPalMA THpo- 
exucu. IlosTOMy MOXKHO ObltO Obl OKUAaTb, YTO Wy C POCTOM V OyeT NpoO- 
WTb yuepe3 MaKCHMyM. 

Ha puc. 3 npuBeqeHa 3aBHCUMOCTb Wy = UCpasu OT U, MOJYYCHHAaA B OMBI- 
lO OKHCJIeHHIO WMKorekcaHoHa. Kak BUHO M3 9TOrO PHCYHKa, CKOPOCTb 
a30BaHHA aMNMHOBOM KHCJIOTHI Np HeMpepbIBHOM OKMCJIeEHHM WuKsIOreK- 
OHa C YBeJIMNeCHHEM V JeHCTBHTeJIbHO HapacTaeT, MOCTHraeT MaKCHMAaJIb- 
QO 3HaueHua, 3aTeM nagaeT. AHaJIOrM4HbIt BU MMeeT KPHBax 3aBHCHMOCTH 
OT PaBHOBeECHOM KOHIWeHTpauuu KUCOTHI (Cpasx). TakuM oOOpasom, B peak- 
(X HeMpepbIBHOrO OKHCJICHHA MO2KHO OMKHJaTb CYMECTBOBAHHA ONTHMAJIb- 
QO pexKUMa MpoTeKaHHA Mpowecca, NpH KOTOPOM CKOpOCcTbh oOpa3s0BaHHA 
MLYKTOB peakiWH OyyeT MAKCHMAJIbHa. 


1957 


ay 
alt 
ti 


PaccmotpuM B OOUEM BHe YCOBUA CYLeCTBOBAHHA M@KCHMaJIbHOM B| 
UHHbI CKOPOCTH HemlpepbiBHoro mpowecca B aBTOKaTaJMTHYCCKUX peaxmy 
Ckopoctb H3MeHeHHA KOHIeHTPpallMH KOHeYHOTO MposyKTa peakuwn 6 


ee Wyax(C)—vC. IIpu crayuonapHom pexkuMe HempepbIBHOrO |} 


aBHa = 
P di 


mecca 
Wyrax (C) = uc, 


T. €. BEMUHHa Wy = VC Kak tbyHkuun oT C OyfeT MMETb MAKCHMYM BO J} 
CAYIaAX, KONA Wyax(C) OyMeT MpOXoAuTb Yepes MakcuMyM. B Touke MaKCHM| 


dmsax (C) nee = (a dey. 
meer Ce OCT Benes 


Canam ccaal 
Tak Kak 
dC dW sax (C) nal GC. St 
aH OM Q, Kora aint 0. 


Takoe yculoBve coOsloqaeTcA BO BCeX C/ly¥aAX, KOra KpuBaA HaKoTIe| 
mpoyyKTa peaklMH wMeeT S-oOpa3Hbl BHI. 

OHMM 43 TpeMMyLecTB HeMpepbIBHOTO PexKHMAa OKHCJICHHA ABJIACTCA Me) 
lee BbITOPpaHHe KUCOPOACOMepKAaLLMX IPOLYKTOB peaki{HH 20 COz H BOLI, BCd} 
CTBHe COKpallleHHA BPeMeHH MpeObiBaHHA MPOLYKTOB OKHCJICHHA B peaKILMOH 
30He 10 CpaBHeHMIo ¢ nepHogquyeckuM mpomeccom. IIpuBoxquM 3aBHCHMC! 
KouIMuecTBa COe2, OTHECeHHOFO K OMHOMY MOJIIO AaJMMMHOBOH KHCJIOTHI, B Pe) 
IMM OKHCIeHHA WHKJOreKcCaHOHa OT YeuIbHOM cKOpocTH oTOopa mpopytl 


(| 
k 


vijuac}=30d0—S—s«i0892-:0,235. 0, 470 
[CO.] Mom 0,1236 0,0584 0,0320 0,0246 


VMuctuty? xuMuueckon PusHKH Iloctynua10 
Axaylemuun HayK CCCP 22 VI 1959 


LMTMPOBAHHAS JIATEPATYPA 


1H. Bray, K. White, Kinetics and Thermodinamic in biochemistry, London, 1{ 
2H. MW. Kupuaaos, KIX, 18, B. 7, 978 (1940). §A.H. laanospeku it, x 
mpom., 5, 5 (1944). 4 W. Jost, Zs. phys. Chem., 195, 317 (1950). ®H. J. Aroyam 
Ilar. CUA 2.762.893 (1956). §° B. K. Waekospexun, E. M. HH eoOmunop 
I]. H. Weraosa, KIX, 30, 493 (1957). | 
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Noxrnxangn Arkapgemuu wayr CCCP 
1959. Tom 128, Ni 4 


PH3BHYECKAA XHMHA 
10. A. EPUIOB, M. Tf. TOHMKBEPI, M. B. HEMMAH u A. A. ONEKYHOB 


M3MEPEHHE 3JIEKTPOMPOBOAHOCTH KJ B HEBOJHbIX 
PACTBOPHTEJIAX MPH BbICOKMX JABJIEHHAX 


(ITpedcmaeneno axademuxom H. H. Cemenoeoim 27 IV 1959) 


PaHee tTpemMa u3 Hac (') ObWIH OMyOJHKOBaHbI pe3yJIbTaTbI HCCeOBAaHUA 
HAHMA paCTBOPHTeA (STHIOBOrO CNHpTa M alleToHa) Ha CKOPOCTb peaKWHu 


* 

oTonHoro oOMeHa n-C3H,J + J- mpu yaBnenuax jo 2500 xr/cm®. IIpu stom 
10 HalfeHO, 4YTO CKOPOCTbh yKa3aHHOH peaKUMH 3HaUHTeJIbHO BO3pacTaeT 
TOBBILMEHHEM JaBJICHHA B PacTBOPe STHJIOBOTO CNUPTa, HO CYWeCTBeEHHO YMeHL- 
ZaeTCA C JlaBJIGHHeM B pacTBope alleroHa. B wHTHpoBaHHol padorte (1) 6pwio 
}ICKA3aHO MpesNoNOmweHHe, YTO H3MeHEHHe 3Haka 2pPekTa WaBJIeHHA IPH 3a- 
He OJHOTO pacTBOPHTeIA APyrHM OOYyCJIOBIeHO YaCTHYHOH AecoulbBaTaluen, 
OMCXOLAWIeH MpH O6pas0BaHHH aKTHBHPOBaHHOrO KoMMeKca. OgHako mpu 
cueTaX KOHCTaHT CKOPOCTH 3TOH peakIMH M30TOMHOrO OOMeHa He YUHTHIBa- 
Cb cTenmeHb JuccomnanuH KJ B Ha3BaHHbIX PaCTBOPHTeIAX, H3MeCHAIOMLAACA 
MW yBeMueHHH JaBeHua. [IpexctaBsasoch *%eaTeJIbHbIM BOCHOJIHHTb yKa- 
AHHDIM mpober. Jia sTOH Wes MbI Pel HCNOJb30BaTb MeTOA H3MepeHHA 
e€KTPOMpOBOAHOCTH. Kak U3BeCTHO, 3TOT MeTOX JaeT XOPOMMe Pe3yJIbTaThI 
WM OMpefeseHHH cTemeHu JHCCOWMalHu ciaObIxX 2eKTpoHTOB. MmeroujHeca 
_gureparype auuple (7, *) CcBUJeTeIbCTBYIOT O TOM, UTO, B OTJIHUHe OT BOXHBIX 
actBpopop KJ, KOHIeHTPpallMOHHOe H3MeHeHHe 3JIEKTPOMPOBOAHOCTH PpacrTBO- 
ios KJ B STHJIOBOM CHMpTe HM alleroHe MpH aTmMocepHoM JaBNeHHu, Jaxe mp 
aJIbIX KOHI[CHTPalMAX, CHJIbHO OTKJIOHAeCTCA OT H3MeCHEHHA, XapakTepHOro 
JIA CHJIbHbIX 3JIeKTpomHTOB. Ilo-BuyuMomy, pactBoppr KJ B yKa3aHHbIxX He- 
OMHbIX PACTBOPHTeAX 3AHMMAIOT MPOMexXKyTOUHOe MOORKeHHe Me*K]y pactTBo- 
aMM CHJIbHBIX HM CulaOpIx aueKTponutTos. Tlosromy Mbi nmpeqnonoxMsM, TO 
-W3Y4e@HHbIX HaMH pacTBopax YacTb HOoHOB KJ accollMMpopana HM CTeneHb JMC- 


ouwauuu KJ B Hux Moxer OLITD IIPHOJH3HTeEMbHO ONpeeeHa MO OTHOLIEHHIO 


Nee. 
Jia W3MepeHHA 2EKTPOMPOBOAHOCTH pacTBOpOB NO aBJIeHHeM HaMU 
bila CcO3faHa allapatTypa, aHaslorMunasd MIpHMeHeHHOH B padotre bbioKeHeHa U 
CelimeHa (+). YcerpolicrBo cocya BbICOKOTO JlaBJIEHHA CO CTEKJIAHHOM AYeHKON 
300paxeHo Ha prc. |. Auetxa 4 usroroBleHa M3 mupekca. HwxKHAA YaCcTb 
€ 3aKPbITa MpHTepTOH CTeKJIAHHOM poOOKOM C KaHaJIOM, KOTOPbIM H30rHyT 
JIA TIPeXOTBPAlleHHA NoNaaHuA PTYTH M3 CTaMbHOrO CTaKaHYWKa 3 B SJIeKT- 
OMHOe MpOCTpaHCTBO MIpH NOBbIeHHH JaBseHHA. Cpepxy B AYeliky BMadHb [Ba 
NeKTpOWa H3 UepHeHOH MiaTHHE! O, MOUab OMHOM CTOPOHbI MOBeEPXHOCTH 9JIeKT- 
oa 4 cm?, paccroaHue Mexyy smekTpogamu 0,9 cm. IlocroxnHaa sveHKH onpe- 
@AIaCb MO 3ICKTPOMpOBOAHOCTH cTaHZapTHoro pacTBopa KCl B Boge (°) 
OKa3aacb paBHow 0,1325 cm-}. OmexTposb! AYeHKM MpMNavBaIucb K KO- 
ycKaM 6 9seKTpOBBOLa, H30JIMPOBaHHbIM OT KOplyca cyofol. Sueiika 4 H 
TakaH4HK 3 CO PTYTbIO YKPeIVIAJMCb B CTAIbHOM Cocyye BbICOKOrO JaBuleHuA 2, 
ATIOMHEHHOM TpaHccbOpMaTOPHHIM MaCJIOM H MOMelleHHOM B TepMocraT. Temme- 
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e ° 
paTypa pH H3MepeHHAXx MOsMeprxKuBalaCh NOCTOAHHOM B lpenelax +0,05°4) 
Tlopbiienue JaBJIeHHA OCYIIeCTBIAIOCh MOfaveH TpaHCPOPMaTOPHOTO MaCuIsy 
v3 MysbTHMMKaTOpa Yepes mTyuep J. JaBmeHHe U3MepAOCb MaHOMETPOM Ci} 


Zi 


ZLLLL LEA 
LLL ILLLLL 
Peep LLL LLL LLL LATED 


LLTPLLL: 


777, 
LEILLLLA 


ZILLA. 


17 


lla 
Wl 


a 
WED 
es 


Puce. 1. Cocyx sbico- 
KOrO J[aBJIGHHA C AYeL- 
KOli 


wikasoli Ha 4000 xr/cm?, TOUHOCTb OTCYeTAa AaBJICHHA CO; 
crapiasa —-40 Kr/cm?. y | 

Vismepenve  3JIeKTPONPOBOAHOCTH MpOH3BO/HJIOCH)) 
wa uacrore 1000 rm or reHepatopa 31-10 no cxemy 
Illeqnoscexoro (°): B KauecTBe HYJb-mpHOopa MmpH] 
MeHsAJICA OclMIOrpad SO-7. Tounocth W3MepeHHH CO} 
NpoTuBAeHUA cocraBsasa 0,1—0,4% 8B 3aBHCHMocTH a} 


BeJIMUMHbI H3SMepAeMOrO COTMPOTHBJICHHA. IIneuu Mmocti 


OaslaHCHpOBaJIMCb Oe3peaKTHBHbIM Mara3HHOM  COIIPO} 
TuBseHui P-58. Ip u3MepeHHH CONpPOTHBJIEHHH BbILLI| 
30 000 om mpuMeHsvIca B KaveCTBe WyHTa BTOpoH Maral 
3uH P-58. B MoMeHT mofauH jlaBsleHHA HaOJtONas0cly 
HeEKOTOPOe MOBBILMeHHe TeMMepaTyPbI HCceqyemMoro pac| 
TBOPa, IPHBOAMBIee K 3AHHKeCHHOM BeJIMYHHE ZJIeEKTPO} 
conporuBenua. Ilosromy nocse nosaun JaBieHHa mpo} 
V3BOMHJIOCb HeCKOJIbKO 3aMepoB c HHTepBallaMu 10—l¢} 


MHH. JIO JOCTHXeEHHA NOCTOAHHOTO 3HaAYeEHHA COTIPO) 


THBJICHHA. 


Bce u3smMepeHua mpoBo_usucb npH 20,0° — Temnepary) 
pe, pu KOTOpO OcyulecTBIAIHCh KHHeETHYeCKHe HccJe; 
yopanua (1). IIpu pa ‘. 

. IIpu pacuere sneKTpompOBOAHOCTH PpacTBOPOB BBOLMAaCh NONpaBKé 
Ha 9JIEKTPOMPOBOAHOCTb CaMOro pacTBOpHTelA (pH aTMOCiepHOM jaBJIeHHA)| 
Mobi OlleHHBaeM CyMMapHyl0 NOrpelIHOCTh H3MepeHHi NOX AaBseHuem B 1,5—2%| 


avoir a. 


QNeKTponpoBoxHocth pacTBopos KJ mpu 20° 


B sTuH0BOM cuupTe B aueToue 
P, «r-cm—2 eee = re 
c-108, Mogib- Ae DUTP Ga c-108, Mosb- 1? aS Oe ee ms 
0,100 45,4 
f 0,500 42,3 0,500 158,5 
1,265 40,0 1,25 1462 
2.53 37,7 2°50 137.7 
5,00 34.8 5,00 125.6 
99,9 20,6 10,0 111.3 
SEO Ao = 178,5 
0,440 28,4 
0,552 25,7 0,555 
1500 1,395 25,7 i ae 
2,79 24,7 07 79,8 
5,52 23.8 5,55 Tied 
110.3 15,8 11,07 72,8 
hoo =7 28,5 hoo = 89,0 
0,145 21,4 
0,574 20,4 0,580 62,2 
2500 1,452 20,3 1, 444 62.6 
2,90 19.8 2°89 59,6 
5,74 18,7 5.77 59,4 
114.7 13,3 | 44,55 56,5 
hoo = 24,5 hoo == 63,5 


1 
| 


IIpuMensBlinecn pacrBOpHTesM ObWIM BBICYIUeHEI H neperHaHbl Ha. peKTH. 
(UKaMMOHHOH KONOHKe odpexTuBHocTbIo 40 T. T. H HO CBOMM KOHCTaHTan 
OTBeUaIN JIMTepaTyPHEIM JaHHpiM. Ip pacuerax KOHWeHTpaluii cxKuUMaeMocT! 
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CTBOPOB IIPHHHMaJlaCb PaBHOH CKHMAeMOCTH YHCTHIX pacrBopuTeel. Tlo- 
YeEHHbIe Pe3yJIbTATHI CBEJeHbI B TaOwJ. |. 

M3 faHupix Tab61. | culeqyeT, 4YTO C MOBDILCHHeEM JaBJIeHHA 9KBUBAJICHTHaA 
€KTPONPOBOAHOCTh H3YYCHHBIX PaCTBOPOB YMEHbIUaeTCH, HW cTeMmeHb AUCCco- 
auun KJ (a), BEraHcIseMand Kak OTHOMeHHe A: Ao, BO3SPAacTaeT C JaBJIeHHeM. 
TaO/. 2 NPHBeeCHbI Pe3yJIbTATbI BbIUHCJICHHA &@ HM KOHCTAHTbI MOHHOFO PaBHoO- 
cua k, usa 0,005 M pacrsopos KJ B sTHIOBOM cnupTe HM alleroue. 


Tao6Oanma 2 


CrelleHb AuCcOMMallMH H KOHCTaHTa MOHHOTO paBHoBecus 
pactsopos KJ (0,005 M) 


B 9THJIOBOM cnHpTe. B aweroue 
Pe econ pins k +108 Fa (p) Rk -408 ake (p) 
a 
a (1aTM.) ea aTM.) 
1 0,733): 10,05 il 0,705 8,43 4 
4500 ORSao [mec ent 2,10 ORS eroOn ©) 3,06 
2500 |0,888] 35,2 BOO ORs 7 leon 


| Kak BHHO u3 Ta6s. 2, KOHCTaHTa MOHHOFO paBHOBecHaA B alleroHe KJ pacrer 
NOBBILUeCHHEM JaBJICHHA SHAYHTeJIbHO ObICTpee, YEM B STHJIOBOM CMMpTe. ITO 
AueCTBEHHO CorviacyeTcaA Cc JaHHbIMH (1) o TOM, TO pacTBopeHHe KJ B alleroHe 
PIpOBO*KLaeTcaA OOJIbWIMM CKATHeEM, YEM PacCTBOPeHuve ITOH COMM B STHJIOBOM 
patre. QTHM M0-BUAMMOMy, OObACHAETCH PasIMYHbI 3HaK 3dceKTa aBseHua, 
HapyXKeHHbI pH H38yYeHHH KMHETHKM, YNOMHHABIIeHCA Bbille peaKUHH H30- 
OMHOrO OOMeHA B 3THJIOBOM CupTe H alleTouHe (cM. Huxxe). MoxHo mpeqnonarath, 
1O YBeJIMYeHHe KOHCTaHTbI HOHHOTO PpaBHOBeCHA C MOBBILWeHHeM JaBJIeHHA 
| JCHCTBUTeJIbBHOCTH MpOHCXOZHT ObicTpee, 4YeM STO CIeMyeT M3 U3MepeHHi 
SP~UUHEHTOB 3JIeEKTPpOMpOBoAHOCTH. OO 3STOM CBHJeTebCTByeT TOT @akT, 
1O HenmocpeACTBeHHO H3MepsAeMbIe BEJIMYHHbI CKATHA IPH pacTBopeHHH | L-dKB. 
.J B 93THJIOBOM cnupTe HM alleroHe mpH aTMocdepHoM JaBseHuu (1) GoubIWe BHI- 
MCJIACMbIX N10 JaHHbIM Tad. 2. 
PesyJIbTaTbI HaCTOAMero HCCIeOBaHHA MO3BOJIAIOT BHECTH TlolpaBky Ha 
reneHb JMCcolWMalHu B ONyOJIMKOBaHHbIe pavee (') 3HaYeHHA KOHCTAHT CKO- 


* 
ia peakuuu x-C3H,J 4+ J- B yKa3aHHbIX JByX PaCTBOPHTeAX IPH pasJHy- 
X JlaBneHHax. B tTa6n. 3 npuBeyeHbl KaK paHee OMyOJIMKOBaHHble, Tak H 


| WANG aie “BS 
| 
| 


KoucTanHTbl CKOpOcTH peak uZ30TOMHOrTO OOMeHa 
| *% 
| H-C3H7J + J- mpu 20° 


k-10°, -MOmb—-cek— 
FACTEOPH: MctrounuKk : noe cae 
4 xr/em? |1500 xr/cm? |2500 xr/cm? |©M*MOuIb 
| 
STMJIOBbIL Hamu 
CHUpT aHHple 16,6 23,8 Datiauth — 7 
(7) 10 18 2350 —12,5 
AleTou Hamu 
WaHHble 3300 1500 850 +13 
() 2300 4300 800 +40 


OMpaBJIeHHble Ha CTeNeHb AUCCOMMAalMN BeMYMHbI. Kak culeayer U3 Tao. 3; 
auyecTBeHHbIM XapaKTep 3aBHCHMOCTH KOHCTaHT CKOPOCTH UccJe_yeMOH peak- 
HM OT JaBJICHHA B alleTOHe H ITHJIOBOM CIMPTe He MeHHeTCH C BBeCHHeM YKa- 
HHOH MOMmpaBKH. 
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B nocaequem crom6ue Tabu. 3 npHBe_eHbI 3HayYeHHA H3MeHeEHHA OObEM: 
IPH OOpa30BaHHH OJHOTO MOI AKTHBHPOBaHHbIX KOMIVICKCOB U3 HCXOMHBI 
Beujects. IIpu6nmKenHad oleHKa BemMunHD! Av* JA STO peaKIMM B OTCYT 
CTBHE PaCTBOPHTe/IA Ha OCHOBAHHH MOJeM MepexosHOrO COCTOAHUA (10 STOM 
Bompocy cm. (7)) qaer sHayeHne Av+, papnoe or —10 yo —14 cm*/mMomb 


VMuctutyrt opranuyueckou xumun uM. H. JI. SemuucKxora 
Axkayemun HayK CCCP 


VWuctutyT xHMHuecKOH (u3sHKH Tlocrynu10 
Akayzemuu HayK CCCP 24 IV 1959 


HWHMTHPOBAHHAS JIMTEPATYPA 


1M... Tl ouux6epr,B.B.Muanaepu ap.,K®X. 30, 784 (1956). 2 H. Landolt 
R. Bérnstein, Phys. chem., Tab. 2, Erg. B. IJ, 1931,$. 1067. *%1. Dippy, S. Him 
ghes, J. Chem. Soc., 1954, 953. *1. Buchanan SS. Do Haman nn) Dransiehanae 
Soc., 49, 1425 (1953). 5 G. Jones, J. Am. Chem: Soc., 55, 1780-(1933). ® A. W emg 
berger, Phys. Methods of Organic chemistry, 2, 1949, p. 1022. 7M.T. Tonue 
6epr, A.W. Kutatropogcku nh, JIAH, 122, 231 (1958). | 


Horsagn Akagemunu nayrx CCCP 
1959. Tom 128, Ni 4 


PH3SHYECKAA XHMHA 


B. A. KY3HELOB, B. H. AKCEHOB u M. TI. KJIEBLLOBA 


NOTEHUMAJIbI HYJIEBOTO 3APAA CHJIABOB TEJJIYP — TAJIMA 


(ITpedcmaeaeno axademuxom A. H. Ppymxunom 13 IV 1959) 


3aBHCHMOCTb NOTe€HIWMaJIOB HYJIEBOrO 3apxAyja ClJIaBOB OT HX COCTABaA MOXKeT 


ObITb HaHOoO/lee OTYCTIHBO BbIABJIeHa AVIA CIWIABOB, KOMMOHEHTbI KOTOPbIX Cylle- 


CTBCHHO Ppa3JIM4alOTCH TO MOTeHIWHMallaM HYJICBOrO 3apsxAya. B cBA3H C 3THM 


'B HacTosujeh paOoTe B KayecTBe OObEKTa HCCeOBaHHA Obl BbIOPaH cnwaB 


Telyp — Tamu. Ilo qanHpim C. Kapnayepa u A. CrpomGepra (1) pa3HoctTb 
NOTCHUMaIOB HYJICBLIX 3aPAJOB ITUX MeTaJIOB CocTaBJAeT OKOUJO 1,2 B. 
Iloreniuasbl HyeBoro 3apsajla %KHAKMX MeTaJJIOB HM CMaBOB MOryT ObITb 
onpeyevieHbl Ha OCHOBaHHH HCCJleqOBaHHA 3ICKTPOKANHJIIAPHbIX SABJIeCHMH. 
B uwactosueh paGoTe B KauecTBe SJIEKTPOJIMTa IpHMeHAIaCb IBTeEKTHYeCKaA 


| emecb LiCl — KCl. Uorenuuanp kanusiapHoro 9meKTpowa UsMepamuCb M0 
| OTHOWICHHIO K JJIEKTPOLyY M3 paciaBJIeHHOrO CBHHUa. OnbiTb! MpOBOAHJIHCb 


mipH Temnepatype 475°. YKa3aHua O MeETOAMKe H3MepeHHH HMerIOTCA B paoore (?). 
QNeKTPOKANWJJIAPHbIe KPHBbIe Teypa, Tawa UW cmaBoB TelTyp — 


| TalHa npescTraBleHpt Ha pyc. 1. Cnappl, cojepxaiive Oombute 65,2 ar. % 
| Tl, He uccieqOBaiMcb W3-3a HacTyMatoulero B STOH OOIacTH paccoeHua (%). 
|B upuHHaAtTom Ha puce. | MacuiraOe dJIeKTpOKanHIApHad KPHBaA TaJJIMA W30- 


OpaxkeHa yacTHUHO. TIpoqomxenne ee aHOJHOM BeTBH NOKa3aHo NYHKTHPOM 


| H lpefcraBJseT COOOIO SKCTpPallOJIMpOBaHHble 3HaYeHHA MexK(asHOro MOBepX- 


| HOCTHOrO HaTSKeHHA TAJIMA B TOH OONAaCcTH MOTEHWMaJIOB, Te HeEMOCpeACTBeH- 


| Hble 9KCNeCPHMeHTAaJIbHbIe OMpeeseHHA erO HEBOSMOXKHI. Kak BUAHO u3 puc. |, 


QoOapka Talua K Telypy (upuMepHo jo 25 atT.%) MpHBOAUT K NOHHKeHHIO 
MexK(a3HOrO MOBEPXHOCTHOFO HaTAKeHHA, COOTBETCTBYIOWeErO MaKCHMyMaM 


| QUIEKTPOKaNWJIJIAPHbIX KPUBBIX (Smaxc). B Ooslee KOHLCHTPHPOBaHHbIX MO TaJIJIHIO 


CMMaBaX Syaxc PACTET C YBEJIMYCHHEM KOHIEHTPaluH Taliua. Bce aeKTpoKa- 
IIWJIAPHbIe KPHBbIe MepeceKaloTcsA MpPHMepHO B OAHOM TOUKe. AHasorM4Hoe pac- 
NOJOMKeHHE ZCKTPOKANMJVIAPHbIX KPMBbIX PTYTH HW aMaJIbraM TaJiJiHA HaGJI0- 
qanocb Buepppre A. H. ®pymKuxHpm u A. B. Fopoxeuxoli (*) u Ono o6baACHE- 


HO TeM, YTO IIOJIe JIBOHHOTO SJIEKTPHYeCKOLO CJIOA BJIMACT Ha ajcOpOluto KOMIIO- 


HeEHTOB CIJlaBa B MOBeEPXHOCTHOM cuJIOe. 

3aBUCHMOCTb MOTeHIHaOB HYJeBOrO 3apAa CMWaBOB OT COCTaBa CIW1aBOB 
ripeycTaBsleHa Ha pic. 2, 43 KOTOpOrO culefyeT, YTO C yBeJIMYeHHeM COsepxKaHUA 
TalIMA B ChwaBe NOTeHWMal HyMeBOrO 3apsAya ciwaBa CBHraeTcA B OTPHlla- 


_TesIbHy!0 cropoHy. KauecTBeHHO 3TOT CABUr HeTpyHO OObAcHUTD. A. H. Opym- 


KHHBIM (*) ObWIO TWOKa3aHO, YTO NOTeHWMa HyJeBoro 3apsAqa ciaBa onpeye- 


| JIA€TCH COCTABOM MlOBepXHOCTHOTO COA CIWIaBa WU MOTeCHWHaaMU HYJICEBOTO 3a- 


pala KoMnoHeHToB. JloOaBKa TauA K Telypy (40 25 at.% TI) BpIspIBaer 
TIOHWKEHHE Cyaxce GTO SHAYMT, YTO TaJJIMM NOOXKUTeIbHO allcopOupyerca B 
MOBePXHOCTHOM CJl0e civiaBa. B cooTBeTcTBHH.c STHM HM MNOTeHI{Mal HyJIeBoro 


| 8apaya civlaBa CABUTaeTcaA B OTPHMaTeJIbHy!O CTOPOHy, NpHOMxKAaACh K TIOTCH- 


uuasy Hymesoro sapsga tana. Jaa crapos, cofepxamux 6onee 25 ar.% 
Tl, noreHiMabl HyJeBoro 3apsfla C POCTOM KOHIeHTpallMu TaJIMaA CMelaior- 
CA B TY Ke, OTPHUAaTebHYIO, CTOPOHY, XOTA MOBepXHOCTHOe HaTAKeHHe B STO 
OOaCTH YBeIMYMBaeTCA, YTO CBHeTeIbCTBYeT 06 OTPHIaTeIbHON acopouun 
TaJlJIMA B MOBepXHOCTHOM cloe. MoxKHO, OfHakO, AyMaTb, 4YTO KOHWeHTpaluA 
TaJlJIMA B MOBEPXHOCTHOM cJloe OyfeT BCe Ke BOSPaCTaTb IPM yBeJIMYeHHM ero 
OObeEMHOM KOHICHTPaluu, ocTaBascb BCe BPe€MA MeHbIlle BTOPOH. 
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TlomTBepHM 9TH KaveCTBeHHbIe cooOpaxkeHuA COOTBETCTBYIOLNMMH pacue- 
tamu. CorsacHo (*), CMeleHHe MoTeHiMala HYJeBoro 3apaga Ag MeTaJisia 
B pesyJbTaTe joOaBKH BTOPOrO KOMMOHeHTa OMpeLeAeTCH ete 2 
Ag? = oo =—"@)) 0, rae of H ¢)— NOTeHMMabI HYJIEBOrO 3apaya MW 4; KOM- 
nouenta Cluiapa, §,— oa MOBepXHOCTHOTO CJIOA, SaMOMHCHHaA ae 
BTOporo KOMIOHEHTA. 3necb H B MOCeLYIOUIUX BbIPAaKeHHAX MHeKC 4 OTHO- 
curca K TaJ/luiMio, a wageKc | k Tesypy. 


difom? 
$40 
420 / 


G8 O4 G0 -Q4 8 


Puc. 1. SuektpokanusaspHbie Kpuebie Te, Tl u cnuapop Te — TI: 
1 — Te, 2—8,83 at.% Tl; 8—10,9; 4—22,1; 5—42,3; 6—53,7; 


> 


7—65,2 at.% Tl; 8—TI 


Benuunul 9, onpeqemaiuch creqyiomlum OOpasom. IIpu nocrosHHOM cocTaBe 
QJIeKTpOJIMTa, YTO OTBeUaeT YCJIOBHAM HalUHX ONBITOB, udPepenUMaJIbHOe 
ypaBHeHHe ceMelicTBa 9JIEKTPOKaNVJIAPHbIX KPHBbIX MOKCT ObITh 3aMWCcaHo 
culeYIOULMM OOpa3om (*): do = —V,dy, —T.dp.—ede, roe Ty u P,—rud6co- 
Bbl MOBEPXHOCTHbIe NOTHOCTH 1-ro HM 2-ro KOMNOHEHTOB, By HW ws — XHMHUe- 
CkKHe NOTeHI[MaJIb] KOMMOHCHTOB, €— IVJIOTHOCTh 3apxaya JBOMHOTO d/IeKTpu4e- 
CKOTO CJION. 

J\uit W3MeHeHHA MOBeEPXHOCTHOTO HaTAXKeHHA B MAKCHMYMAX 93JIEKTPO- 
KallWJWIAPHBIX KPHBbIX doyaxe MOJYYMM: 


deywane == Tydu, ae Pedps, 


Tak KaK B 93TOM cJlygae ¢= 0. BrlOupaa ru66copy noBepxHOcTb pa3fela Tak, 
yToonl 1; = 0 u o603Ha4uaH MOBePpXHOCTHY!IO MMJIOTHOCTh BTOpOrO KOMMOHEHTAa 
pu TakoM BbIOope MoBepxHocTu pasgeia I), wnaiigem: 


ip wt ee 


dy9 
1 
Takum OOpasom, BeauunHE I\3), oTBeyatolue MOTeHIMaslaM MaKCAMYMOB 


SJEKTPOKANHJIAPHbIX KPHBbIX, MOXKHO HaHTH nyTem rpacduyeckoro judpepeH- 
ILMpOBaHHA KPHBOW Sysxc =f (U2). OfHakO HCnOMb30BaTb HX JIA pacueTa 


5 NpeANOMO*CHHH, UTO CMKOCTL BOHHOTO SIEKTPHYECKOTO CJIOH HE 3aBUCHT OT CO- 
cTaBa CiJlaBa. 


764 


€ocTaBa NOBePXHOCTHOFO CJIOA HeMOCpeCTBEHHO Hesb3H, TO ObIIO yOenn- 
TeJIbHO Ttoka3aHo Tyrrenreiimom u Ayamom (°). Ilostomy merojoM, 'H3/10%KeH- 
HBIM B (°), NOBeEPXHOCTHAA MVJIOTHOCTH ro mepecuntprBpasach B I$. Beamunupl 
TS, MpedcraBuiad co6oI0 pasHocTh uncer Mosel rer pa 
BTOporO KOMNOHeHTa, HaXxoAUIMxcA B paBHbrx “92 

oObeMaX MOBepXHOCTHOTO cJIOf uM B rulyOuHe 

'cmulaBa, MOryT ObITb MpeCTaBJIeHbI Cle LYIOULHM a 


o0pasom: 9 
2 
2 =(Cl-C,)8, e 
i=] 
S04 
1 fe) 

rye Cy u C,— konuentpanun 2-ro KomnoHeHTa 
|B MOBePXHOCTHOM Culde ¥ B rayOuHe ap ee i fe 0. &. 40 veGER 
-TOJMMHA NOBepXHocTHOrO cuIoa. SHaa C5, JerKO Te ———> 


| HauTu SPs TaK Kak H3 ITIEMCHT a PHbIX coo6paxe- Puc. 2. Sapucumoctb noTeHHa- 


HU BbITeKaeT, 4TO 9, = C,A,/ds, rye Ay —atTo- 0B HyJeBoro sapsqa craaBoR 
-mupii pec, a d,—maorxocth Broporo Komno- 1¢— fl ot pea ee AE 
“HeHTa. 


| AxtupuoctTH Tl B criaBax, HeOOXO,MMBIe Wid onpeseneHua he ObIIH pac- 
CUMTaHbI HaMH WS M3MepeHH 9. J. C. KOHICHTPalMOHHbIX wWene: Tl aBrekTu- 
weckaa cmecb LiCl—KCl+2 sec.% TIC] cnn. Tl* —Te. Pesyaptarni 
9THX PacueTOB CBeMeHb! B TaO. 1, 48 KOTOPOH BHI- 
HO, 4TO cnviaBbt T]1—Te uMeloT BeCbMa 3HaUHTeJIb- 
Hbl€ OTPHILaTeJIbHbIe OTKJOHCHHA OT 3akOHa Payuia. 


SHaueHHuA 1p mpelcTapsieHbl Ha puc. 3 B BHze 
®YHKMMH OT cOcTaBa ClvlaBa; B cnvwaBpax, cojep- 
ywkautux Tl B kowMYeCTBaxX, He IIpeBbILIatollux 
25 aT.%, TaJWIMH alcopOupyeTcaA MOJOKUTebHO 


(T{?> 0), B 6onee KOHWeHTpupoBaHHEIX crviaBax 
alcopOuna Tala OTPHIaTebHa (EY <0). Ha stom 


“Ke PHCYHKe MoKa3aHa 3aBucuMmocTb Ty or cocTaBa 
cmulaBa. 

BewMunHbI HCNOJb30BaHbI WIA pacuera OM 
MOBePXHOCTHOFO COA, 3anOJIHeEHHOM dacTHaMu 
Tanmua. Uro6b mpoBecTu 9TOT pacueT, Hao OblvIo 
cClelaTb pefnouo*wKeHHe O TOVJILMLMHeE MOBepXHOCT- 
HOrO CJIOA. CpaBHHTeIbHO HeOoOJbIIHe aOCOMOTHBIC 


3HaueHua I) TOBOpAT Kak OyATO B MOMb3y TOFO, YTO 
MIOBEPXHOCTHBIM COW SABJIACTCH MOHOMOJICKYJIAD- 
HbIM. OHAaKO OOJIbIIHe OTPHUAaTeIbHbIe OTKJIOHCHHA 
Puc. 3. 3apvcumocrs agcops- MlaBa TenTyp — TaJJIMH OT 3akoHa Paya, 0 4eM 
uuu Tl or coctaBa cnlaBoB y2KE ObIIO CKa3aHO BbIMe, CBHUACTeJIbCTBYIOT O 
HaJM4HU CHJIBHbIX B3AaHMOJeHCTBHU MexKAYy YacTH- 
1aMH KOMMOHeHTOB. HecoMHeHHO, YTO 3TH B3aMMOJeCHCTBUA MPOABJIAIOTCA H 
MOXY YacTHIaMV, BXOJALLHMM B COCTaB NOBepXHOCTHOPO CJIOA, MH MOryT MIpH- 
BOJHTb K TOABJICHHIO UNOJeH, OPHeCHTHPOBaHHbIX NepNeHAMKYAPHO K M0- 
BepXHOCcTH pa3gema. AHaJOrMUHble ABJICHHA WIA AMaJIbTaMbl TaJJIMA OTMCYCHBI 
B padote A. H. ®pym«una u H. C. Tonsuoscxon (°). Tlosromy mMoxkHo nper- 
omaratTh, uTO WIA CiwaBa TeWIyp — TaJJIMi NOBepXHOCTHHI coH OyeT 6o- 
Jee TOJICTHIM, YEM MOHOMOJICKYJIAPHbIH, OIM3KHM, HampuMep, K JByXMOVIe- 
KyapHomy. B cBaA3H Cc yKa3aHHbIM pacyeT, pe3yJIbTaT KOTOPOrO MPHBOAHT- 
CA HuDKe, CeaH B ABYX MpeANOJIOKeHHAX: a) MOBEPXHOCTHBIN COM MOHOMOUIe- 
KysIapeH, 6) MOBeEPpXHOCTHbIN CO ABYXMOJIeKyJApeH. 
KpucTasIoxXHMuueCKHH JMaMeTp aTOMa TaJWIHA paBeH 3,4 A (°), a Auamertp, 
paccuMTaHHbIli MO MIOTHOCTH 2KMAKOrO TamIMA, paBHol 10,98 r/cm? mpu t = 
= 475°C, 3,2 A. Tax unaspipaembili KOBaJICHTHBI uamMeTp aToMa TesIypa 
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papen 2,7 A (*), a Quamerp, PpaCC¥MTaHHDbIit 10 3HaYeHMIO IWIOTHOCTH AKHI~ 

Koro Telypa, cocraBisioulelt 5,763 r/em® npn t = 465°C, 3,3 A. Us mpuse- 
JICHHBIX 3 eCb WHpp BHLHO, YTO AMaMeTPbI ATOMOB TAJIMA M Teypa ONM3KM 
x 3 A. Tlostomy npw pacuerax Ja Mo- 
HOMOJI€KYJIAPHOTO MOBEPXHOCTHOLO CJIOA 
IpHHHMawacb Toma 3A, a AA DByXx- 
MosekyaapHoro 6 A. Pe3yabraTbl pac- 
YeTOB IIPHBeeHbI B Tad. 2. B 3 crom0- 


TacOwn way 


AKTHBHOCTH HM KODPPHIMeHTHI AKTHBHOCTH 
B cluiaBax Te— Tl 


Mauvadn ROxe lle TaOJIMIbI MIPHBeeHbI HalieHHble Ha 
Tl B crimaze a fe OMbITe CMelLeHHA NMOTeHIMaIOB HyJie- 
BOrO 3apsAa CivaBOB TeWyp — Talmnit 

1,00 1,00 1,00 0 OTHOUIeHHIO K MOTeHILMay HyJeBoro 
0,652 4,90.10-2 | 3,92-10-2 sapaqa uucroro Tesmypa. B cromOuax 
ee 5,37-10°* | 1,00-10-" 4 uw 6 faHbl Jo NOBepXHOCTHOrO COA, 
hoe nee Dei 3aHATbIe ATOMaMH TaJuiHA, paccuuTaH- 
0/109 3747-10-58 | 3718-10-4 HbIe B MpeLMOJOKeHHU, YTO TOVIMMHA 
0,038 1,17-10-5 | 3,08.10-4 nopepxHocrHoro com pasHa 3 Au 6A 


COOTRETCTBeHHO. CMelleHHA moTeHiHa- 


JOB HysleBoro 3apsaga civlaBoB, paccuuTaHHble no ypaBHenuio Ags = (~:—))%, 
mpHBeyeHb! B cromduax 5 u 7. Jo wammm u3mMepeHuaM, MOTeHIMal Hyse- 
Boro 3apxa Tewlypa paBeH +0,6B, a Tanmua—O,58 B MO OTHOIMeHHIO K 3JIeK- 
TpoAy 3 paciviaBseHHoro cBuHua. Ilo- 
3TOMY IIpH pacueTax (p3—g°) ObIIO MpH- 
HATO paBHbBIM — 1,18 B. 

Kak BbITeKaeT M3 WaHHbIX TaG. 2, 
pe3yIbTaTbl pacueTa yOBJeTBOpHTeJb- 


TaoOmuna 2 


Tlonu MOBE€PXHOCTHOrO CJIOA, SaAHATHIC 
aTOMaMH TaJlJIWA, WH CMeWLeHHA NOTeHWHa- 
JOB HyJIeBOTO 3apxAya 


HO COBMaawoT C OMbITOM. CieqoBaTeub- 5=3A 5=6A 
HO, BBIBO, A. H. ®pymxKuua (*) o Tom, & - " 
uTO CMeleHHe MOTeHIMaIOB HyJIeBoro Na 55 F ee oho 
3ap Aja ciwlaBa Mp AMO lIponopluoHasIbHO 4 ; < ‘ 4 
JOI€ MOBEPXHOCTHOFO CIO, 3aHATOM : 
OOaBJICHHbIM MeTaJIJIOM, NOATBEPx* Laet- 
CA JaHHbIMM HacTosmen padoTtH. Ecsnu nines ae oe vee Ripe ee 
4 A ; 742 si yLo 
Shee tena ae ae CYA NON 0,220] 0,24 | 0,23 | 0,27 |0,19 |0,22 
PUPS OBHAD EBA, CHAT ep AvsdOO 44 | 0,32 00,38.) Onan Oene 
BOB, MOXKHO OyJeT CUHTATb, YTO yKa3aH- 537] 0/52 | 0,40 | 0,47 |0,43 | 0,54 
HbIH BbIBO O CBA3H M@KAy cocTaBomM 0),652,)/0,.63) 0,50: | 059s OhoomOnGs 


MOBePXHOCTHOTO COA H NOTeHIMasaMu 
HYJI€BOrO 3apsxAJa CMaBOB ABJIACTCA MOCTATOYHO OOWLHM. OTO OTKPOeT BO3MOX- 
HOCTb pacueTa MOTeHWMaJOB HyeBoro 3apAya CMvlaBoB. 

V3 Wanuplx Taw. 2 cmelyer, uro pasmuune BemnunH 0, u Ag®, HaliqeHHbIxX B 
mpeqnonomKenuu 8 = 3A nd=6 A, nepenuKo. OgnaKko APpac, OTBEYaIONIHe 5 = 
= 6 A, 3aMeTHO JIyule CormacyioTca C ONbITOM, UCM aHaJIOrHYHbIe BeJIMYHHbI 
coorgercTByioulwe 56 = 3A. So oG6cTOATeIbCTBO, KOHCYHO, MOXKET CJYXKUTb 
JIMIIb KOCBEHHbIM NOATBEpKTeHHeM NpeANOMORCHAA O TOM, YTO MOBePXHOCTHBIN 
cio cniapa Te — Tl moxer O6niTb GOoulee TOJICTHIM, YEM MOHOMOJIEKYJIAPHBIM. 

B s3akjoueHHve BbIpakaeM ray6oky!lo OjarofapHocTb akag. A. H. Opym- 
KMHY 3a H€H3MeCHHbIM MHTepec K paOoTe HU IeHHbIe COBETHI. 


YpaJbcKuli TocyapcTBeHHBIt yHUBepCHTeT 


Tlocrynusto 
um. A. M. Poppkoro 


5 III 1959 
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2B. A. Ky3Henos, 
3 Xauceu, Crpyktypa OunapHEix 


Jloknangpn Axkagemun wayr CCCP 
1959. Tom 128, Ne 4 


PH3HTECKAA XHMHA 
B. A. JIMUIHEBCKMM u Pr. B. CEPTEEB 


BbICTPOE MPHCOEAMHEHME XJIOPA NO ABOMHOM CBA3K 
MPH HHU3SKHX TEMMEPATYPAX 


(IT pedcmaeaéno uxkademuxom H. H. Cemenoeoim 25 V 1959) 


B 1955 rony Uatikunpm (?) 6p ormeyeH cbakT OpicTporo npHcoeqMHeHua 
Opa K STHJIeHy MpH HH3KOMH TemmepaType B KOHJeHCHpoBaHHOH pase. Vc- 
A U3 NpeANOJORKeHMA, 4YTO B ITHX YCJIOBHAX MpMCcoeqMHeHHe XJIOPpa HM HeHa- 
ULCHHBIM COCAHHEHHAM OGsleruaeTCH 3a CUe€T YMeHbINeCHHA CTepHueCKUX Mpe- 
TCTBHH, Mbl PCWIWJIH H3YYHTb B3aHMOJeHCTBHE XJOPa C Pa3sJIHUHBIMH COeLH- 
HHAMUM, COepKallHMH JBOHHY!IO cBx3b. B padote uccueqoBasoch mpucoeru- 
HMe XJlOpa K STHJIeHY, NponusMeHy, H300yTHeHY, WuKNOreKceHy, CTHpoy u 
odeny. 

Bo Bcex culyuaaxX peaKUMA MpoTeKkaeT MpakTH4YeCKH MrHOBeHHO. B3anmopeli- 
sHe SKBHMOJICKYJAPHbIX KOJIMYECTB XJOPa C STHJICHOM, MpOMHJIeHOM, H306y- 
JICHOM, WHKJIOrEKCCHOM H CTHPOJIOM HJleT C KOJIMYECTBCHHBIMH BbIXOZaMu (cM. 
jm. 1) WH MONyYaoTCH TOKO MpOAyKTH! NpucoeszuHenusa. IpoxyKToB 3ame- 
Husa OOHapy2keHo He OpI0. B cBA3H C STHM HH3KOTeMNepaTypHOe XJIOpUpo- 


Tao Juana A 


PesyibTaTbl 9KBHMOJeKYIAPHOTO XJOPHpOBaHHA coeqMHeHU Cc TBOMHOL 
CBASbIO IPH HH3KHX TeMMepaTypax 


BemectTBo IlpoaqyKtT mpucoezuHenua Wee sete Hh eer no 
OTHJIeH 1,2-quxsopaTaHx 92 83—84 1 ,4443 
Ilponusex 1,2-2uxaopmponan 98 97—98 1, 4387 
H306yTusex 1 ,2-2uxnop-2-mMeTuIMpo- 87 38, 6— 1, 4372 

mau 39, 2/70mM 
Crupoa %&, 8-RUXJOpsTUI6eH30I 95 414,5— 1,5525 
115,5/15MM a = 1,5547 
[| uxsorekceH 1,2-quxXNOpunKIOreKcaH 86 87— 41,4815 
90/30mm 


Hue JBOMHOM CBA3H OCOOeHHO YOOHO WIA NOJYYeHHA LUXJIOpMmpOn3BOLHbIxX 
Pa3JIMUHbIX HeHACHILCHHbIX Coe,MHeHHH. 

IIpuH xuopupoBaHuu THOdeHa OOpasyerca TpyAHO pa3syeMMaA CMeCb Mpo- 
KTOB peaKIMH, HO peakWMA xXJIOopa C THO(PEHOM HMeeT MECTO, YTO 3AMeETHO 110 
MeHeHHIO I[BeTa CMeCH. 

STueH, MponwieH uM H300YTHIeH Noyyasucb MeruApataluel CoorTser- 
3VIOULMX CMMPTOB, TIWaTeJIbHO CYMIMIHCb HW OUMMaIMCb HA3KOTeMNepaTypHOH 
peroHKOH B Bakyyme. I]uKoreKceH, CTHPOJI HM THOCPeH HMeCIM KOHCTAHTHI, COB- 
qaroulue Cc JIMTepaTyYPHbIMH aHHbIMH. XJOp mponycKaJica yepes MOBYWKY 
KOHIICHTPHPOBaHHOH CepHO KHCJIOTOH, 4Yepe3 TpyOKY C OKHCbIO KaAJIbIMA, 
3aTeEM TlOBepraJicd HH3KOTeMNepaTyPHOH TeperoHkKe B BakyyMe. 

OnpitThl NPpOBOAMINCh B BaKYYMHOM ycTaHoBKe. OmpeyesieHHble KOJIMYeCTBA 
TaHwueckoro COeCJHHEHHA UU XJIOPa BbIMOPaKHBaUCh CJIOAMH B JIOBYIIKe, 
axkaeMOW 2KUJIKUM a30TOM. SaTeM jlloap C XHAKHM a30TOM yOupavJicaA, CMeCb 
3MOPaxKMBalach H MpOLYKTbI peakUHH anamusupoBasmuch. Ilo mMemOpaHHomy 
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MaHOMeTPy H3MepAJIOCb KOHEYHOe aBJIeHHe, YTO MO3BOIANO CYMATb O raryOut| 
peakuuu. 1,2-nuxo0pstaH Hu 1,2-uxXOpmponaH MeperoHAJIMCb Ha KOJIOHKE (| 
CTCKIAHHOH HacalKoi, umerouret 19 tT. 7T.; 1,2-quxOp-2-MeTHINponaH, 13 
JIUXJIOPUMKJOreKcaH UH 4, B-AHXJOPSTHJIOCH3O MeperOHAJIMCh B BaKyYME. Koi) 
CTaHTbI MOJYYeHHBIX MpPOyKTOB, XOpowo coBragalollwe Cc JIMTepaTyPHbIMI| 
IpHBeeHbI B Ta6. 1. PaccmMorpeHve MpHBeseHHBIX B TAO. | aHHbIX MOKAa3E| 
BaeT, UTO B ONMCAHHBIX BbIllle YCOBHAX, JeCHCTBUTeJIbHO, C XOPOWIHMH BbIxXO]i 
MH TOJIYYalOTCA MPOAYKTb! MpHcoeqMHeHHA MO ABOMHOM CBASH. Tlomy4eHHs| 
PeSyJIbTaTbI YKa3bIBaIOT HA BO3MOXKHOCTb CO34aHHA HOBbIX MpelapaTHBHbIX Mt 
TOMOB CHHTe€3a JHXJOPMPOHSBOTHbIX Pa3/IMUHbIX COeAMHeHHH. 

B jlambueimem mpeqnomaraerca NOApOOHO H3yY4HTb MeXaHH3M 9STHX peak! 


On. 


MocxkosceKHit rocyapcTBeHHEIM YyHHBepcHTer Tloctymusio 
um. M. B. JlomoHocosBa 23 V 1959 


WUTHPOBAHHAA JIMTEPATYPA 


1A. M. Uaikun, |Kana. gucceprauua, M., 1955. 
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Loxnane Akagemun nayrx, CCCP 
1959. Tom 128, Ni 4 


PHSHYECKAA XHMH A 


{C. P. CEPrHEHKO, JI. H. KBATKOBCKHH, 10. T. POPAUI u An. A. METPOB 


AJ\COPBILHOHHBIE CBOHCTBA BbICOKOMOJIEK YJIAPHbIX 
YPJIEBOJOPOAOB CMEHWIAHHOrO CTPOEHUS 


( II pedcmaeaeno akademuKom M. M. Ty6urnunom 25 V 1959) 


[Tpomecchl, OCHOBaHHbIe Ha HCMOIb30BaHHH CBOHCTBa NOBepXHOCTH TBeEpAOrO 
la, HallJIH WMpokoe pacnpocrpaHeHve Kak B IIPOMbIIIIGHHOCTH, TaK H B 
CileqOBaTeJIbCKOM mpakTuKe. M3pecTHo, uTO TaKHe BLICOKOMOPHCTHIe alcopbeH- 
, KaK CHJIMKaredlb, OKHCb aJIIOMHMHAA HM pyre, oOsaqaor OoubWIOH yeb- 
9H MOBEPXHOCTbIO, 4TO H OOYCOBIHBAeT HX CNOCOOHOCTS MOFMOUlaTh GObIUIHE 
IMYECTBA BeleCTB B Ta30BOH H B KHAKOH dasax. B TO xe BpeMaA MPH KOH- 
KTe J0O0ro aycopOeHtTa CO CMeCHMH OOBIMHO MpPOMCXOANT U3OupaTebHaA al- 
pOWMA OTJeJIbHbIX KOMIIOHEHTOB CMeCCH, 3aBHCAlad, TlaBHbIM OOpa30M, OT 
poeHHA MW XHMMHMYeCKOrO COCTaBa COOTBETCTBYIOWIMX KOMNOHeHTOB. MmeHHo 
© CBOHCTBO HM JIervIO B OCHOBY WIMpOKO HcMosub3yemoro B HaCcTOAMee BPeMA 
(COpPOWMOHHO- XpOMaTOrpaduyeckoro MeTOsa paseJIeHHA YIvIeEBOJOPOAHbIX CMe- 
4. Tak Kak aCcOpOlHA yruieBoOpOAoB MpeAcTaBaeT COOK PusHyecKy!o aj- 
POWHIO, T. €. ABJIACTCH MOJIHOCTbIO OOPaTHMbIM TIpoleccoM, TO Jyullei xa- 
1KTEPHCTHKOH ACOPOWMOHHBIX CBOHCTB Pa3JIHYHbIX YIVIeEBOLOPOOB ABJIAIOTCA 
< w30TepMbBI afcopOuHH. Ha ocHOBaHHH H3yYeHHA aCOPOWHOHHbIX CBOMCTB 
IEBOJOPOAOB, BXOAAWIHX B COCTaB OCH3HHO-KepOCHHOBbIX dpakuHh Hedrel, 
WIEBOOPOAb, B MOPAAKe BOspacTaolleH aCOPOMMOHHOH AaKTHBHOCTH MOKHO 
ICMOJIOXKUTL B CJeAYIOULMN PA: MpesebHble yrvieBosopoyy < oepHHE< 
Moulepuubl < MOHOWMKIMYeCcKHe apoMaTHYeckHe YIrJleBOAOpOb! < NOMMUMKJIH- 
cKHe apomMaTHyeckHe yruieBogqoposbl. B nocueqHHe Tosbl, XpomMatorpaduyec- 
ie METOJbI HCCIEMOBaHHA CTAaJIM WIMPOKO MIPHMeHATLCA TakxKe UH WIA U3yyeHHA 
lee BbICOKOMOJIEKYJAPHBIX PpakWMH HePTH, B KOTOPHIX MpeoO/laqawT Movie- 
/ibl CMelaHHoro (rHOpHAHorO) crpoeHHa. HecomMHeHHO, 4TO OleHKa H30H- 
TeEJIbHOH aACOPOWHH CJIOXKHBIX YIIeBOJOPOAHbIX MOJIeKYyJI, COMep%xKallHX B 
O€M COCTaBe OJHOBPeMEHHO (PeHHJIbHbIe, MOJIMMeTHJICHOBbIe, a TaKKe HU Oovlee 
OXKHbIe WHKJIbI, BPA JIM MOMKeT OaSHPOBATbCA TOJbKO Ha BbILIeNpHBeeHHOH 
laccupuKauun. Ilostromy mpescraBsseT OCOOeHHO OOJIbINOH MHTepec BbIACHE- 
ie BJIMAHMA KOJIMYeCTBa H KaveCTBa aPOMATHYeECKHX 3BeHbeB, a TakxKe psAa 
YIUX CTPyYKTYPHbIX (akTOPOB, Ha aCOPOMMOHHbIe CBOHCTBa CJIOMKHBIX yr- 
BOJOPOAHIX MOJIeKYyJI. OTOMy BOMpocy HM NOCBHAILeHa HacToasllad padorta. 
B weiax KOJIMYeCTBEHHOM OWeHKH acopOupyeMocTH yIrvIeBOJOpOHbIX MO- 
KYJI CMellaHHOrO CTpOeHHA HaMM ObWIM OMpeseeHbI H3OTepMBI aycopounu 
JIbIOrO UHCIa CMelWaJIbHO CHHTC3HPOBaHHbIX BbICOKOMOJICKYJIAPHbIX yrvie- 
JOposoB pasiMyHoro cTpoenua (1). OnpeyeneHHe H30TepM MpOBOsHs0Cb cTa- 
YeCKHM M€TOJOM, IIyTeM KOHTaKTHPpOBaHHA PaCTBOPOB (pa3JIMYHOH KOHIeH- 
aliuu) Hcceqyemoro yruieBosopoya B H-oOfeKaHe C OnpeeeHHbIM kosHye- 
BOM ajicopOeHTa. B KayecTBe MocsefHero ObIIM HCMOb30BaHbI HanOoslee yacTo 
MeHAeMBIe IPH HCCeLOBaHHH Hedreli H He*TrempOAyKTOB CHJIMKarelb Map- 
| «ACK», H OKHCb aJIIOMHHHA «Qld XpoMaTorpadpun» CrasiMHcKorO 3aBoja. 
JHMeHeHHe B KaveCTBE PaCTBOPHTeIA H-ONeKaHa ObivIO BbISBAaHO HeOOXOMH- 
CTbIO HCHOIb30BaHHA MaslOseTyYero paCTBOPHTeIA B IWeAX MOBbIMIeHHA 
UHOCTH aHaJIH3a, MpOBOLMBIWerocn pedbpakTOMeTpHyecKHM IlyTeM. B To x%xe 
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BPeMA A-MOfeKan OGslaqaeT NpHMepHO OMHaKOBOH A ICOPS EY oes in at 
OOLI4HO MpHMeHseMbIe MpH XpoMaTorpaduH, N-reKcaH HIM AeapoMat POBé!) 
Hb MerposeHHEl scup. | 
b aKeaerLnecns H30TePMBbI aCOpOMHH, MOyYeHHbIe meaateny ce | 
Tem cTpowiucb no 10—13 ToukaM HW MMe BUA XapakTePHbIn AJA} 10. | 
MMONb /é f PP g 
serrere a 
ie z 12 
G49 7 8 2 
6 Lede ee 
G55 lg Ng. 2 
G25} —S. 6 
B® i ZEE= 10 
GY | 
005 / | 
OW 02 WU 6 08 %$&Y 0 UW 6 G8maro/r 
Ome 9 ——>- 
Puc. 1. Usorepmp! agcop6uuu yrmeBoxopogos Ha_cesMKarese 
M-Mofb/e 
016 i 52 
ri tf, 
g/0 6 7 
G08 | 
= q 
G02 
0 Of G2 «64 96 QE ONO OZ * = Gk 46 GB. manta 
ee A eam Rae 4 
Puc. 2. W30Tepmpi acop6uun Ha OKHCH auIOMHHUA 


CMCLUMBaIOWMXCA XKAKOCTeH. WDopMa «kKarxKylelica» U30TepMBI acopOy 
mpuBefeHa Jia OHOrO yrueBogoposa (puc. 1, 12°). J\ua ocrambHbix yruesi 
AOPOMOB «Ka KYIIMECA> H3OTEPMbI aCOPOWMH He NPMBOLATCA Ha rpacuKe, Té 
KaK OHM MMe TaKOl we BU. IlonHoe cofep2xKaHHe KOMMOHEHTAa pacTBopa B a; 
COPOMMOHHOM OObeMe onpeyenaoch m0 M380TepMe FrHOOCOBCKOTi (Kaxyllelic: 
ay\copOllMH HM aCOpOUHOHHOM oGbeMe va MO MeTOLY, HCHOMb3OBaHHON 
IlepOakopoli u Kuceespm (?,%), 

CoorBercTBy1oulHii MaTepHadl mpuBeyen Ha puc. 1—2 nu Tabu. 1, coqepxxamte 
HavOoulee XapaKTepPHble BEMMUMHBI, ONpeseAIOMIMe ALCOPOUMIO TOTO WIM HHO! 
yruiepotopoya Ha JaHHOM ajlcopOeHTe, TO eCTb TaKHMe BeJIMYHHbI Kak: MOH 
cofep2KaHe BelleCTBa MPH PaBHOBeCHOM KOHUWeHTpaluu 0,1 MMowb/a, MaKCl 
MaJIbHOH aCOpOWHN Ay MMOVIb/T HM aNCOPOMMOHHBITi OObeM UV, CM?/r. 

M3 NpMBeqeHHBIX JaHHbIX BAAHO, YTO 3HAYeHHe MaKCUMaJIbHOT alcopouy 
‘BOs3pacTaeT C yBeMYeHHeEM JOM aTOMOB yruiepoqa B MovleKyJe, MpHxop: 
ILMXCA Ha APOMATHUECKHE CTPyYKTYPHble 3BeHbA, HM YTO aNcopOupyemocrtb cio» 
HBIX BBICOKOMOJICKYJIAPHBIX YIIeEBOROPOOB B WHPOKMX mpesetax: saBucurT « 
KOJMMCCTBA, BXOJAWMX B CHCTEMY aPOMATHYeCKHX Wd HMHbIX WMKJOB, a ria 
HOC OT COOTHOWCHHA MexXTy yIvIepOLHbIMH aTOMaMH, HaXxOJALMMUCA B ap 
MaTHYCCKUX KOJIbUaxX MB NapadpHHoBbIxX wenax. B ro xe BpeMA B3aHMHOe pa 
TOTOAKEHHE APOMATHYeCKUX CTPYKTYPHBIX 3BCHbEB B MOJIeKYuIe yreBoxopo} 
MaJIO CKaSbIBaeTCA Ha BeMYMHE aNCOpOMMOHHOM cmoco6HOcTH, TaK «Ke Ma) 
BIIMACT Ha allcopOupyemMocTb M XapakTep apomaTuyecKoro 3BeHa (6exH30. 
HarTaJuy). 

*.. Bpégqenve B MoueKyury yrulepowopoqa, y2Ke cokepxKalilyio GeH30/bHye Hy 
HaTasIMHOBble KOJIba, JeKaMHOBIX MIM WMKAOreKcaHOBLIX CTPYKTYp 3ame 
HO BOBBIN ACT aj\copOupyemocth, MpHueM B culy dae UnKJOrekcayOppix CTPyKT! 
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OKuCb aJNOMHHHA 


Cusaukaresb 
Yrueponqopor & a a a 
ots M’ a 0,1” M’ v_, CM8/r 
: =$ MMOJIb/r cm3/r MMOJIb/r MMOJIb/r a 
Sa 
owl, 
Ten eae 0,440] 0,5900 |0,295| 0,146 | 0,170 | 0,0860 
o— Cult 
ee or 0,370} 0,5700 |0,280] 0,134 0,160 | 0,0763 
Ee icety 0,420} 0,5825 | 0,235 — — — 
C,,Hy C,H, ; 
| ot - . 10,160} 0,2650 |0,180} 0,074 | 0,116. | 9,0490 
c. 
+5 Cu C—C—C— Gil 0,385! 0,5100 |0,235| 0,134 | 0,160 | 0,0763 
C,H, H 
CoH, 
6 ee 0,195] 0,3755 |0,175] 0,078 | 0,108 | 0,0526 
ie ec CeCe 0,175] 0,2475 |0,035} 0,074 | 0,416 | 0,0546 
‘ ooo. H 
a RK 0,360] 0,4450 |0,190] 0,101 | 0,436 | 0,0690 
Perc. C—C—C-GH, 0,345] 0,4750 |0,260] 0,108 | 0,142 | 0,0690 
(erat 
ee! C5 CC, 0,145] 0,2300 |0,094; 0,038 | 0,098 | 0,0364 
) CyHt 
14 Cu —C—C—c— GH. 0,195} 0,3075 10,140] 0,062 | 0,098 | 0,0440 
CyoHi7 
bk orem gaa a 0,360! 0,4850 |0,135| 0,066 | 0,132 | 0,0308 
£5 o NO= GH) ? ? ? ? ? ) 
C—C—C,H,; 
i| oases 0,390] 0,5825 |0,229} 0,099 | 0,164 | 0,0495 
C—C—C,H; 
Metco wa 0,120] 0,3950 |0,100] 0,053 | 0,124 | 0,0357 
e+ +5 SC—C— CoH ? ? ? ? ? ? 
Cy 5 
15 CeO Cn 0,280] 0,5825 |0,217] 0,099 | 0,164 | 0,0495 
16 a ee 0,095| 0,2500 |0,045| 0,014 | 0,093 | 0,0328 
GaEt; 


T acp*EKT OTUETIIMBO 3aMeTEH IPH BBEeHHH AByX HOBBIX Koen. J]a mpeyenb- 
X YrieBoLoposoB alcop6upyemocTb Ha JaHHbIx afcopOeHTax HW Ip aHHOM 
CTBOPHTese PaBHa MOUTH HYyJIIO, B TO BpeMA Kak BBeseHHe WHKONapapuHoBon 
YYKTYPHI B asIKMJapOMaTHYeCKMH YyrueBoRopok 3aMeTHO yBeJHUMBaeT ero 
sopOupyemocrb. Ha Halll B3rviaj, STO MOBbILIeHMe afCcopOMpyeMoOcTH CBA3aHO 
{3MCHCHHeEM COOTHOLWICHHA M@XKIY apOMaTHYeCKHMH WM MapaPHHOBbIMH yrvie- 
[HbIMH ATOMAMH, 4TO, KaK K€ YKa3bIBaJIOCb, ABJIAeTCA HavOoslee BaxKHbIM 
KTOPOM, OMNPeeAIOLIMM alcopOupyeMOcTb TOrO HIM HHOrO yrseBoxopoga. 
ABHUBAA pe3yJIbTATbI ACOPOMUHH OMHUX M TeX Ke yrvieBoLOpoloB Ha OKHCH 
OMMHUA HU Ha CHJIMKarele, MOX%KHO OTMETHTb, YTO CHJIMKAaleJIb HECKOJIbKO 60- 
. H3OHpaTebHO acopOupyer yrueBosOpospl, coflepxKallve B MOJleKyJle [Ba 
yMaTHYUeCKUX 3BeHa. B TO Ke BPeMA, KaK M1PaBHJIO, OTHOCHTEJIbHbIe 3HaYeHHA 
TEPM aCOPOMMN PasJIMYHbIX YIIeBOLOPOAOB Ha STHX AByX afcopOeHTax 
bMa OJIM3KH C TOM JIMIb pasHuleH, YTO CHIMKaredb OONafaeT OoMbUIel, YeM 
ICb AJIIOMMHUA MOPJIOTHTeIbHOH CNOCOOHOCTHIO MO OTHOLIEHHIO KO BCeM YIvle- 
(opoyaM. 

Han6ouee cyilecTBeHHOM pa3sHulleli 9THX AByX acopOeHTOB ABJIAeTCA TO, 
 H30TEPMBI aCOPOMMH MPOU3BOAHBIX OeH30/la Ha OKHCH aJIIOMHHHA, Oosee 
IOrM, UeM Ha CHJIMKarese, YTO, HECOMHeHHO, OyAeT BJIMATb Ha CKOPOCTh Jle- 
6UHH 3TUX YrueBOMOpOMOB, a CeMOBAaTeEIbHO Ha pe3y/IbTaTbI XpOMAaTOrpa- 


lecKOrO aHaJIu3a. 
of TA 


| 
| 

AnasIM3upyaA JaHHble M0 M30TepMaM aJCOpOlWMH pa3JIHUHbIX MHMBULLY adlb 
HbIX YIJIEBOLOPOAOB, MOXKHO CelaTb BbIBOL O TOM, YTO XpoMaTOrpadHyeckMN 
IIYTEM BOSMOXKHO JeJleHHe CMeCH YIvIeBOAOPOAOB PaBHOTO MOJIeKYJIAPHOrO Beca 
HO MMeIOUHX pa3JIM4YHOe KOMYeCTBO apoMaTHYecKux sep. M AelcrBuTebH 
XpomatorpacbHyecKoe JlesIeHHe HCKYCCTBEHHBIX OMHAapHbIX CMeceli yrweBoLOpo 
OB cocTaBa C4 uM Cz, MOKa3aIO, YTO H3OTEPMBI acopOMunHA (TOUHee 3HaueHH! 
M@KCHMaJIbHOH alCOpOMMH) ABJIAIOTCA XOPOWWMM KPHTepHeM JIA OWeHKH BO8 
MOXKHOCTH pasJeJieHHA TeX HJM MHbIX YIVIEBOMOPOMHbIX CMecel. 


VucrutyT reomorHu WM pa3pa6oTKH roplouHX HMCKOIMaeMbIx Tlocrymus10 
Akajemuu Hayk CCCP 23 V 1959 
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2K. J. Ulep6akosa,A.B. Kucewes, COopH. pa6or no dus. xumun, M37. AH CCCB} 
1947, crp. 225. % A.B. Kucewer, Yen. xum., 25, 705 (1956). | 
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HAokaage Akayqemun nayx CCCP 
1959. Tom 128, Ne 4 


PH3HVTECKAA XHMHA 


T. A. ®ATYEBA u A. T. BATPAMSH 


HCCJIEMOBAHME CKOPOCTH CONPSDKEHHbIX 
IJIEKTPOXHMHYECKUX PEAKILMA 


( II pedcmaeaeno “akademukom B. H. Cnuypinoim 25 V 1959 ) 


| CoppeMeHHaad TeOpuA COBMeCTHOrO Pa3psAa HOHOB MeTaJJIOB MCXOLUT U3 
|eAcTaABJICHHA, YTO 3AKOHOMEPHOCTH BOCCTAHOBJICHHA OTJCJIbHbIX HOHOB He 
ieee MIpH MX COBMeCTHOM ocaxkeHHH (1). OHakKO B page pador Obiuio MOKa- 
HO, UTO SKCMEPHMeHTAJIbHbIe Pe3YJIbTATbI NO COBMECTHOMY BOCCTAHOBJICHHIO 


PHOB CYULCCTBEHHO OTJIMYAIOTCA OT Pe3YJIbTATOB, OMKUTAeMbIX Ha OCHOBaHHH 


c. 1. SapHcuMocTbh CKOpocTH BOCCTaHOBJIeHHA 
MPAXKeHHBIX 9JICKTPOXMMHMUECKMX peakUHit OT 
TeHIHala IJeKTPONa (H3MepeHHOTO OTHOCHTEIbHO 
k. 9.) aaa Ni, Feu H, mpm pH 1,9; 25°: 1— 
MMapHand NOApH3alluOHHad KPHBad BbI-eeHHA 
au H us 1 N pactsopa NiSO«; 4, 5 — cxopocrn 
sCCTAaHOBJIeHHA cooTBeTcTBeHHO Ni u H or noreu- 
Loa SJIeKTpOla, NOMYUeHHbIe Ha OCHOBAHHH JaH- 
pix 1; 2 — cCyMMapHad NOMApH3alMOHHad KpuBaa 
DH CoBMecTHOM pa3page Fe, Ni u H us 1 N pac- 
opa NiSOz-+ | NV FeSO4; 6 — 8 — cxopoctTu 
CCTaHOBJIeHHA CooTBeTcTBeHHO Fe, Ni u H or 
TEHUMAIA SCKTPOLa, MOMYYeHHbIC Ha OCHOBAHHH 
HHEIX 2; 3 — cyMMapHaa NOU IpASaLHOHAR Kpu- 
A BbIeteHHa Feu H u3 1 N FeSQa; 9, 10— cxo- 
ee BOCCTAHOBJICHHA COOTBeETCTBeEHHO Feu H or 4 844 144 uO 
\TeEHUMaa SCKTpOa, MOJIy4eHHble Ha OCHOBAHHH 3 ‘4 


3y4eHHA pa3spafa MOHOB B OTJebHOCTH (*). B mpebiqyueH padore (*) Hamu 
BIO MOKa3aHO, 4YTO MPH OHOBPeCMeCHHOM BOCCTAHOBJICEHHH HOHOB HHKeIA U 
‘O6aIbTa SJICKTPOXHMHMYeCKNe PeakKIWHH ABJIAIOTCA compsxXeHHEIMH. Mccwego- 
aHHe CKOPOCTH COBMECTHOTO pa3psijja MOHOB HUKeNA H xeUesa, KOOaIbTa H 
cejle3a TaKxKe MOKa3aI0 B3aHMHOe BIMAHHe pa3spsxKatomlNxca HMoHoB. IIpu 
TOM OKa3aJIOCb, UTO CKOPOCTb pa3pHa HOHOB, BBIJeJIeHHe KOTOPbIX MmpoTe- 
‘aeT TIPH Ooee OTPHWAaTeIbHOM NMOTeHWMae MPH pa3sesbHOM HX BOCCTAHOB- 
(CHW, 3HAUHTeEIbHO GOObIIe, eM BOCCTAHOBJIeHHe OOIee MOJIOXKUTEJbHOrO 
‘comnoHeHta. Ha pune. 1 u 2 mpescTaBueHbl CKOPOCTH BOCCTaHOBJICHHA HOHOB B 
ABMCHMOCTH OT MOTeHIMasla JIeKTpOfa Kak TIPH 9SJIeEKTPOOCaKeHHH HUKeA, 
Kele3a H KOOaJIbTa, TaK H MPH COBMeCTHOM OCaKeHHH HHKeIA UW *Keesa, 
O6aJIbTa WM %Kesle3a H3 CePHOKHCJbIX PaCTBOPOB. 

Crekyer OTMETHTb, YTO MPOMecc COBMECTHOFO OCaKACHHA MeTAJIJIOB OCJOXK- 
[ACTCA OJHOBPCMCHHBIM Pa3PAXOM MOHOB BOMOPOMa, KOTOPHIH BbIMeAeTCA U 
[PH OT[eJIbHOM 9JIEKTPOOCaKeCHHU HUKeNA, *Keslesa M KOOabTa HW MPH UX COB- 
[eCTHOM BbIJeJICHHH, YTO CHJIbHO 3aTPYJHAeCT BbINCHeHHe MeXaHH3Ma Mpollec- 
a coBMecTHoro pa3spsya. Ja HarvIAHOCTH PaCCMOTPHM HekKOTOpble aHHEIe, 
[puBeqeHHbIe B Tab. 1. 

V3 npuBeyeHHbix JaHHbIX BHO, uTO np @ = 970 MB cKOpocTb paspaya 
Kele3a, OOO3HAYeCHHaA Yepe3 MVIOTHOCTb TOKa, MPH COBMeCTHOM BOCCTAHOB.JIe- 
(uM paBHa 13,6 ma/cm?, a CKOpocTb pa3psijla OMHOrO %*Kele3a O€3 HUKe/IA PpaBHa 
5 Ma/cm?; TaKHM OOpa30M UMeeT MECTO YBeJIMYeHHe CKOPOCTH paspsAya *ese3a 
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IPH COBMCCTHOM BbIJevIeHHH C HUKeJIEM B 3 pa3a, a cKopocTb paspala a (i 
yMeHbilaeTcA MpH 9TOM NoTeHMaJe OT 20,8 02,6 ma/cm?, T. e. mp et 
HO B 8 pas. CKopocTb pa3psija HOHOB BoAOposa NIpH Named igre BEIeNe i 
C HHKevlem paBHa 7,9 Ma/cm?, pH BbIJe/IeHHH C 2KesIe30M Fo Ma/cM’, B CJIy | 
yae 2Ke COBMeCTHOTO paspsafa HuKelA M xKemesa 4,5 Ma/cm’. 3 Tux JaHHbL | 
BHHO, YTO BOJOPOM C HHKeJIeM BbILeMAeTCA CO 3HANHTCJIbHO 6OJIbIueH CKOp¢} 
CTbIO, YeM C Kese30M H YeM IIpH COBMECTHOM BOCCTAHOBJICHHH HOHOB 2KeJIES: : 
WM HMKeA, YTO OOYCAOBMeEHO HH3KHM 3HayeHHeM MepeHallpA*KCHHA BOROPOA# 
Ha HMKele. } 
IIpu BoccTaHoBJIeHHH HOHOB KOOaJIbTa C *Kele30M, KaK BHIHO 3 KpHEa 
puc. 2, Takxe HaOlofjaeTcH yBeM4YeHHe CKOPOCTH BOCCTAHOBJIeHHA *KeNIES| 
W TOPMOXKeHHe peakUHH paspAya HOHOB KOOaJIbTa MO CpaBHeHHt0 C pa3JeJIbHbI 
UX OcaxKeHvem. TakHM O6pa30M, H3 MpHBeeHHbIX KPHBbIX BHHO, YTO Kak 
B clyyae aJleKTpoocaxkeHHA HUKedb — 2*Kese30, TaK H KOOaIbT — ela 
CKOPOCTb BOCCTAHOBJIeHHA Kelesa SHAYHTEbHO Ooubue, YM MOXKHO ObWIt) 
OKUJaTb Ha OCHOBAHUM M3yYeHHA OTACAbHbIX MOJAPHSAMOHHEIX KPHBBIX. ij 
Ha ocHoBaHHH HaKOMJIeHHbIX SKcel 


Ta6auna 1 PHMeHTAJIBHBIX pe3yJIbTaTOB (*) MOX| 


Pacnpegeneune ToKa mpH OTZeNbHOM 4 HO OTMCTHTb, YTO H3MCHEHHE CKOPO: 
COBMeECTHOM 9JIEKTPpOOocaxKAeHHH MeTaoB CTH 98JJIEKTPOAHbIX MPOMeCccoB CBASdEa 
pH noTenumase KaToxa @ 970 MB 1) cC H3MeHEHHeM MpHpOLb H COCTOAHHS| 


\ 


Pacxoy ToKa B Ma/cMm? " 


2 ( 
: px snexrpo: | TPH sex: | npw 3) C H3Me€HEHHeM KOHI[CHTpallHHu SN1eKT-| 
= Tl =. = 
Se | ocaxnennn [POC] Teena  POJIMTa M COCTOAHHA MOHOB B pacTBope;| 
eo ae uukean | u xenesa YBeNHYCHHE CKOPOCTH pa3psAa HOHOES 
4 *Kele3a HW YMCHbUIeHHe CKOPOCTH pa3- 
ine 8,9 28,7 20,7 pa HOHOB HHKeJIA IPH HX COBMeCTHOM| 
Ten 4.5 13.6 ocaxKeHHH, HAM KaKeTCA, HeJIb3a OOB-| 
I rk 20.8 2.6 SACHHUTb M3MCHEHHeM COCTOAHHA 9THX' 
Ni ? ’ | 
if 44 7,9 4,5 HOHOB B PpaCTBOpe, a HMCHHO yMeHbILIe-! 
2 


HHeM CTeMeHH JeruypaTallu HOHOB %Ke- 
Jie3a H YBeHYeHHeM CTenmeHH ruypata- 
WMH HOHOB HHKeJIA MPH HX COBMeECTHOM HaXOXKeHHH B pacTBope. 

Kak M3BeCTHO, THfpaTallua uOHa OOycOBIeHa MpHTAKeHHeEM MOADHBIX 
MOJI€KYJI BOAbI, IPH STOM 4eM OOIbIUe 3apAX MOHA M MeHbllle pawuyc ero, Tem’ 
CHJIbHee OH rH paTupoBan. Payuyc HOHOB Kesle3a, HUKeIA HW KOOaIbTAa IpakTuyec- 
KH OJMHaKOB, MOSTOMY OJHOBPeMeHHOe HaJIMUve 3THX HOHOB B pacTBOpe, Ka- 
3aJ10Cb, ONMHAKOBO JOJ2KHO ObIJIO BJIMATb Ha COCTOAHMe HOHOB B pacTBOpE, T. e. 
OOJIeruHTb B KaKOH-TO Mepe HX BocCcTaHOBseHHe. OfHaKO 9TOFO He HaGvnojlaer- 
ca. Kpome Toro, MpH 9eKTpoocaxKeHHH MeTaJJIOB 2%KeNesHol rpynmbl BBele- 
HHE B SJIEKTPOJIMT 3HAYTEbHOFO KOJIMYCCTBA COM MeTaJIa, HOHbI KOTOporo 
MMelOT OOJIBIIOM yLebHBI sapal (MgSO,), HoukHO ObluIO ObI TAaK2%Ke YBeEMYHTS 
CKOPOCTb BOCCTaHOBJICHHA MPH OMMHAKOBOH NOMApH3allMM SeKTPOa, HO Ha- 
OmtoRaeTca OOpaTHoe aABKeHHe. Ha OCHOBaHMH H3/10%KEHHOLO, MOXKHO 3aKJIOUNTh, 
4TO H3MeHeHHe CKOPOCTH paspxAya %Kele3a HW HUKeJIA MPH COBMeCTHOM BOCCTa- 
HOBJICHHH, M0 CPaBHeHHWO C MX OTACJIbHBIM BbIJeIeHHeM, eBa JIM MOKHO OGbAC- 
HHTb H3Me€HEHHeM COCTOAHHA HOHOB B paCTBOpe, B YACTHOCTH H3MeHeHHeM CTe- 
NeHH THApaTalwuH HOHOB. 

BuvaHve H3MeHeHHA CTPpOeHHA BOMHOTO SeKTpHuecKOrO COA Ha CKO- 
POCTb SICKTPOMHHIX MPOWeccoB ObvIO MOKA3aHO Ha MpWMepe ocaxkeHHA HUKeIA 
M koOaIbTa. Kak uspectHo u3 pa6or A. H. @pymxuna (5), cKopoctb BoccraHo- 
BJIGHHA HOHOB 3aBHCHT OT KOHICHTPallMH HX B JBOMHOM culoe, a He OT ObmeH 
KOHICHTPallMW Pasps2KalOUlMXCA MOHOB B pacTBope. IIpu BBeqeHuH B 92uIeKT- 
powHT [WpyrMX HOHOB B 3aBHCMMOCTH OT HX XapakTepa MpOMCXOANT YacTu4HOe 
BbITeECHEHHE OJHHX HOHOB M3 JBOMHOFO SJeKTPHYECKOFO CJIOA APyruMH, YTO BbI- 
3bIBaeT YMCHbUICHHe KOHI[CHTPallMH pa3pAKAIOWIMXCA MOHOB B JBOMHOM culoe. 
B cBa3M C 3THM TIpH COBMECTHOM OCaxKJCHHM HUKeNA U KOOaMbTAa Ha6smOMaNOcb 
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ice He CKOPOCTH BOCCTAHOBJICHHA HOHOB MO CpaBHeHHtO C MX pa3JebHbIM 
eeHHeM JIA 3afaHHOTO MaeHHA HanpAKeHUA B PebMPOJIbILeEBCKOM cu10e. 
KOJIbBKY B CJlyuae 3JIeKTPOOCaKeCHHA HUKeIb — 2KeMe30, KOOaIbT — 2Ke- 
HMeeT MECTO He TOJIbKO 3aMeJWICHHE BOCCTAHOBJICHHA HOHOB HMKeA, HO 
pkKe peskoe yCKOpeHHe pa3pafla WOHOB Kevle3a, TO MO3STOMY HeJIb3H Ha- 
pfaeMoe H3MCHEHHE CKOPOCTH BOCCTAHOBJICHHA MOHOB IIOJIHOCTbIO OTHECTH 3a 
{' H3Me€HEHHA KOHIEHTPallMH HX B JBOMHOM C.1oe. 
paye pador Opiwio moka3aHo (°), 4TO CKOPOCTb BOCCTaHOBJICHHA HOHOB Me- 
OB CYyLeCTBeHHO Me€HAeTCA B 3aBHCHMOCTH OT COCTOAHUHA MOBePXHOCTH Ka- 
B mpolecce 9JIeKTpoocaxKeHHA MeTaJJIOB HMeeT MeCTO KOHKypeHIHA 
1X IIpOMWeccoB: POCT aKTHBHOH MOBePpXHOCTH HM ee NaCCHBMpOBaHHe BCJeL- 
Me afcOpOUHH YyXKepOAHbIX YaACTHIL (BOMOPOY, FHAPOOKHCH, MOBepXHOCTHO- 
{MBHbIe€ BellecTBa H p.). .B 3aBHCHMOCTH OT COOTHOMIeHHA 9THX CKOpoOcTel 
leHb TOPMOX%KeHHA SJICKTPOXHMMYECKONH peakIHH OyjeT pasHon. 
\Miccnegqopaunem IO. C. Tlerpopo no anekTpoocaxkKJeHHI0 MeTaJIJIOB 2e/1e3- 
rpynnbt Oblwio MOKa3aHO, YTO CKOPOCTb acopOWuH BOAOpOsa HU THApooKu- 
|, C MOCIeELyIOULMM BKJIIOUCHHeM MX B OCaOK, JIA pa3HbIX MeTaJJIOB pa3Hag. 
@i STOM TOPMO3sxiIlee TelcTBMe alcopOupoBaHHoro BOOposa HU PTHApooKHcH 
WKe pasHoe. Tak, B CJlyuae OCaKJCHHA HUKEJIA BKIIOUAeTCA B OCANOK 3HauH- 
4bHO O0JIbUIe THAPOOKHCH, YeM BOAOPOMAa, B CJTyYae 2Ke Kese3a, BCTEACTBHE 
bIUeH CHJIbI CBA3H BOOPOMa Cc *XeesoM, BkKIOUaeTCA OobIUe BOROpOa, 
i rugpookucu. IIpu usyyeHHu aeKTpoocaxkAeHHA HUKeIA OblWwIO MOKa3aHo, 
lO Mepe MOMMelayHBaHHA MpHIIeKTPOAHOrO COA NOMAPH3AaMUA BIeKTpOa 
fTpO pacTeT, YTO yKa3bIBaeT Ha TOPMO*KeHHe PeakUMU pa3spAya 3a cueT al- 
6uuu TruaqpooKuceH Ha MOBePXHOCTH HHKeA. 
B Hamel ma6opatopuu B. H. Ky3Henopol Opio moKka3aHo, 4YTO MO Mepe 
-HbINCHHA COOCaKIeCHHA BOMOPOLa YBeIMYHBAeTCA CKOPOCTb BOCCTAHOBJIeCHHA 


Puc. 2. 3aBHCHMOCTh CKOpOCcTH BOCCTaHOBWJIe- 


mafon? HHA COMP AXKEHHBIX JIEKTPOXHMHYECKHX peakunit 
1) y OT MoTeHWMasa seKTpoga Wa Co, Fen H mpu 
2 pH 3,2; 25°: /— cymmapHaa nonapuHsalHoHHaAn 


KpuBax BbiqeneHia Cou H uz 1 N CoSQa; 4, 
5—ckopocTu BoccTaHoBseHua Co u H of motex- 
Halla IIeKTpofa, MoyYeHHbIe Ha OCHOBaHHH 
auupx 1; 2 —cymMMapHaa nowapHsalunonHaa 
KpuBax pH coBpMecTHom pa3spaje Co,Fen H us 
1 N CoSOau 1 N FeSOa; 6 — 8 — cxopocTmu 
BOCCTAHOBJIGHHA COOTBeTCTBEHHO Fe, Co u H or 
NOTeHUHaa JeKTPOAa, MONyYeHHbIe Ha OCHO- 
BaHHW jaHHbIx 2; 3 — cyMMapHad MOMApH3a- 
IMOHHaA KpWBad Mp OLHOBpeMeHHOM pa3paye 
Fe u H u3 1 N FeSQOa; 9, 10 — ckopoctu BoccTa- 
HOBJI@HHA CooTBeTcTBeHHO Fe u H or noten- 
Hata aIeKTpowa, MOyYeHHbIe Ha OCHOBaHHH 
WaHubx 3 


OB 2Keyle3a, T. €. BbIMeeHHe %Keslesa Ha HAaBOJOPOXKeHHOM Xeese 3aTpy- 
HO M10 CpaBHeHWIO Cc HeHaBogopoxeHHbiM. Mcxoqa u3 9THX (aKTOB, MOXKHO 
araTb, 4TO pe3kOe TOPMO3AUee MeHcTBHe Ha J/IeEKTPOOCaKeHve HUKeIA 
a3bIBaeT aCOpOMMA THAPOOKHCH, a Ha d/eKTPOOCcaxKeHHe *KeNesa alcopouuA 
JleiuBieroca Bofopona. Ilpu paspafqe HOHOB xese3a H HUKeIA OJKHO Ha- 
lOaTbCAH YBeJIMYeHHE CKOPOCTH BOCCTAHOBJICHHA WMOHOB %Kesle3a B CBA3H C 
M, UTO CHOCOOHOCThb CiaBa MOFIOlWlaTb BOJOPOA YMeHbIaeTCA MO CpaBHeHHIo 
ele30M. Pe3skoe 3aMeJVJIeHHe BOCCTAHOBJICEHHA HOHOB HHKeJIA MPH COBMeCT- 
M OCaxKJeHHH Cc %Keme30M OOYCJIOBJICEHO NOBbILICHHOH aycopOuneh THApooKH- 
i Ha MOBepXHOCTH CMviaBa MO CPaBHeHHIO C Pa3JeJIbHbIM BbIJeJIEHHeM MCTAII- 
'B U3-3a TOFO, YTO PHpaTooOpasoBaHHe xKese3a HacTynaerT B Oovslee KUCJOM 
JaCTH, YeM JIA HUKeIA. 
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Takum o6pa3om, HaGvltoaemMoe aHOMaJIbHOe yckopeHHe paspsxyja HOHOB XK) 
yle3a WH 3aMeJVIeHHe BOCCTaHOBJIEHHA MOHOB HHKeJIA MPH UX COBMeCTHOM BBIJ} 
JICHHM CBA3AHO C H3MCHCHHeM COCTOAHHA MOBePXHOCTH J/IeKTpOa H KOHL} 
TpallM KOMMOHEHTOB B MPH3JIEKTPOAHOM Coe. 


UuctutytT dusnueckoH XHMHH Tloctynuso 
Akajemuu Hayk CCCP 22 V 1959 
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XHMHYECKAA TEXHOJIOTH A 


Unen-koppecnonzent AH CCCP H. H. MJIAKCHH u P. IW. WIA®EEB 


K BONPOCY KOJIMUECTBEHHOM OWEHKUW 3AKPENJIEHUA 
KCAHTOLFEHATA B 3ABHCHMOCTH OT MOBEPXHOCTHBbIX 
CBOMCTB CYJIb®HAHbIX MUHEPAJIOB 


|| QneKTPOXHMUYeCKaA HEOLHOPOLHOCTh ABJIAeTCA OLHOH U3 IPH4YHH HepaBHo- 
HepHoro, NATHHCTOFO pacnpeseneHuA *POTALMOHHBIX PeareHTOB MO MOBepXHOC- 
ia “acTHIL MMHepasoB doTalMoHHOH mysmbnpt (1 *). B aHHo cTraTbe mpHBo- 
HATCH HEKOTOPbI€ SKCHEPHMeCHTAJIbHbIe JaHHble MO KOJIMYECTBEHHOL OLeHKe 
apakTepa pacripeyeieHHa peareHTOB Ha NOBePXHOCTH MMHepaJIOB B 3aBHCH- 
((OCTH OT IJIEKTPOXHMHYECKOH HeEOAHOPOAHOCTH. 

| Hamu npoposusioch u3MepeHHe TpaHeHTOB SJIEKTPOCHJIOBbIX Tole MexK]y 
¢4aCTKaMH TIOBEPXHOCTH CYJIb(*UAOB C Pa3JIMUHbIMH SJIEKTPOXHMHMYCCKUMH TO- 
seHUMaaMH Up NMOMOMWH KaTOAHOH nowApH3aluH MuHepanoB B 0,01 N pactsBo- 
ee CepHOKHCJIOH Meu uu B 0,01 N pacrBope a30THOKucoro cepeOpa. IIpu- 
(@e@HeHHaA MeTOANKAa NOJAPH3AWMOHHOM HHAMKalMH aHaOrMuHa MpHHATOU 
| KOPPO3HOHHBIX MCCJIeOBaHHAX MeTAJIJIOB HM CIIaBOB (4). 

| Vismepenve rpaqueHToB 3IeKTPOCHJIOBbIX NOeH Ha NOBepXHOCTH MMHepavia 
I POH3BOANNOCh OpeyeseHHeM TpaHHl BbIAeeHHA KATOAHOFO MeTaJIa pH me- 
HOJMYeCCKOM H3MCHEHHH HanNpAXeHHA NOMAPH3alWMH B OTPHIWAaTebHYy!O CTO- 
oHy. PacnpeyeneHue KaTOAHOTO MeTaJIa Np Kax%KJOM H3MeHeHHH HalipsxKe- 
HHA NOJAPH3allMu PerHCTPUpoBasIOcb MHUKpOoTorpapPHpoBaHHeM MOBepXHOCTH 
HHepasa, HaxoJAlleroca HeMocpeACTBeHHO B PacTBOpe, Yepes paBHble MpoMme- 
KYTKH BDPeMeHH. 

BowblluM KOJIHYeCTBOM TIPOBeJeCHHbIX SKCIeEPHMeCHTOB YCTaHOBJIeHO, TO 
BeIMUMHa TpafMeHTa 9JICEKTPOCHJIOBHIX NoWeH MexLy pasIMUHbIMH yYacTKaMH 
MOBEPXHOCTH raseHHTa cocTaBaneT OKOIO 400—5O00 mB, 4To coBnayaeT C pe- 
SYJIbTATaMH OMpeeeHHA 3JIEKTPOXHMMMYECKOFO NOTeEHIMala Y PasJIHYHbIX OO- 
Da3llOB rasleHuTa. 
| Ha puc. | mpuBezena Tonorpadua pacipesesenua noTeHwmaa Ha MoBepx- 
HOCTH TasleHHTa, MOJIlyYeHHad MeTOJOM KaTOAHO NoOMApUsaHOHHOH MHANKa- 
[MH yUACTKOB MOBePXHOCTH C Pa3MYHbIMM 3CKTPOXMMMYCCKMMH TOTCHIMAIa- 
Ml. Tlonapu3alud mpoBousach B pacTBOpe CePHOKHCJION MeAH Mp U3MeHeHHH 
1almpsaxKeHHA Yepe3 HHTepBal B | MHH. 

B pe3ybTaTe MpOBeeHHbIX HCCJIEIOBAHHH YCTaHOBJeHO Take, YTO pasJiMy- 
ible NOCTOPOHHHe 3alrpASHEHHA MW YaCTHUbI TOHKUX WIIaMOB, HaJIMMWIMX Ha rpa- 
IH CyJIbPUAHLIX MHHEPaJIOB, B 3HAYMTEIbHOM CTENeCHH BJIMAIOT Ha BOSHUKHOBeHHE 
1€9KBUNOTCHUHAaJIbHOCTH MOBepXHOCTH cysbdpuyoB. B mecre nofoOnoro sarpsx3- 
1eHHA OOPasyeTCA JOKAJIbHbIM MMKPOFaIbBaHHYeCKHH JeMeHT, PadoTalolluH 
3 CPaBHHTebHO HeOombuol sone. IIpu usyyeHuu 2eKTPOXHMHYECKOH HeOHO- 
OHOCTH HeOOXOAMMO YYMTHIBATh CHeMMPUYHOCTL IeEKTPOXHMHMYCCKHX CBOHCTB 
‘YIbHIH‘IX MHHEPaJIOB KaK THIMUHBIX NOJynpoBoLHUKoB. B metammax OObeM- 
ia KOHIGHTPalluA CBOOOJHbIX IJICEKTPOHOB 3HAYHTEJIbHO BBIIUe, YM KOHILCH- 
‘pallu QJIEKTPOHOB Y MOJIYMPpOBOAHHKAa, 4TO BbISbIBAeT Pas/IMYMe MeXaHH3Ma 
IPOBOAHMOCTH MOJIYNPOBOAHHKOB MO CpaBHeHHIO C MeTAaJIJIaMH. 

B cymbcbuAHbIX MHHepasiax HOCHTeIAMH TOKA ABJAIOTCA JIMOO SJIEKTPOHb! — 
unm N (ZnS), 160 JbipKu 3anomHeHHo 30HbI — Tun P (CueS), HH xe OJHO- 


BPCMeHHOe COUeTAHHE BICKTPOHHOK WM AbIPOUHOH MpoBoMMOCcTH (PbS). Besez- . 
CTBHe OO/IbIIOH WIMPHHbI 3anperHo soup! (qua PbS AE = 1,04 9) mepexo, 
9JIEKTPOHOB H3 3all0JIH€HHOH 30HbI B 30HY MPOBOAHMMOCTH MaJIOBEPOATEH, TO3TO= jy 
MY IIPOBOZMMOCTb MPHPOAHEIX CyJIbPUAOB BbISsbIBaeTCA npHMeCHbIMH YPOBHAMH, |. 
9Heprud HOHU3AI\HH KOTOPbIX MpakTHYeCKH paBHa Hyvlo (°). 


Se Wl # 
Vt, 
RES WY 4 


WHEN 


‘ 

—KK 
“CESS 

“KSSS 


Wag 
Pee] 2 


Puc. 1. Tonorpatua u3MeHeHHA NOTeHIMaa Ha MOBepXHOCTH 

TanleHHTa, MOJyyeHHad MeTONOM KaTOHOH MosApHsallun. 

230%. Hanpsxenve Nomspusanuu: a — 200 mp, 6—300 mp, 
e — 400 ms, 2 — 600 mB 


PaccmaTpuBaa MpHpoLHbI raseHuT, MOXXHO OTMETHTb, YTO OCHOBHbIMH MPH- 
MeCAMH ABJIAIOTCH ATOMbI CBMHILa HIM ATOMbI Cepbl, HAXOJAWHeCA B H3OBITKE, | 
ostomy dopmysly cysbdpuyoB mpaBusibHee nucaTb Me,_xSx, rae x — coyep- 
‘Kanne Cepbl B Cybuse, BbIpPaxKeHHoe B JomAx eluHUuUL Jina PbS _ByctTe- | 
XHOMeETPHYeCKOM CocTaBe Xx = 0,145. 


F NOHUEH IMPALA LOO seKmponOe- 
<< SS 


Jona npobodumocmu 


- ——— ee es 


Codenm. mpunecnaco churua | Lodepmanue numecnolicepel 


Puc. 2. YcnopHad 9HepreTHueCKad CXeMa BO3HHK- 

HOBCHHA yuacTKOB C Pa3JIMUHbIMH MOTeHIMalaMu 

Ha TaJIeHHTe BCIEICTBHe H3MCHEHHA CTeEXHOMETPHY- 
HOCTH cocTaBa 


B cayyae u36bITKa aTOMOB CBHHIa, raeHHT CTPeMUTCA K 92/IeEKTPOHHOH 
MpOBOAMMOCTH HM, HaOOopoT, MpH U3ObITKe ATOMOB CePbI TasleHHT MMeeT 
TeHJCHIMIO MpMoOpecru ALIpouHyio mpoBogumocrb. Ha puc. 2 npuBelena 
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OBHaA CX€Ma BO3HHKHOBCHHA 9JIEKTPOXMMHYeCKOrTO y4acTKa Ha MOBepx- 
CTH rayleHHTa, BCeEACTBHe H3MCHCHHA CTEXHOMETPHYECKOPO COCTaBa MHHepawla. 
Ecam CunTaTb, YTO MPHPOAHHIi TameHUT uMeeT M3OBITOK CepEl, TO MOCe ero 
€JIbYeCHHA HaYMHaeTCA YJIETYYMBaHHe Cepbl C MOBEPXHOCTH MMHepana AA 
BJaHHA PAaBHOBeCHOM yipyrocTu napa Hal cymbdpugom (°). Oror mpollecc Ha 
e€PXHOCTH FaJIeHHTa IIpoTeKaeT HepaBHOMePHO, BCJIeACTBHe BIMAHHA KPHCTaJI- 
MMMYeCKHX OCOOeHHOCTeH OOpas0BaHHA MMHepasa, CTPyKTYPHbIX edopma- 
Hi, SMYJIbCHOHHOH BKpalJieHHOCTH Apyrux MMHepaoB uM pada Apyrux dak- 
pos. HepaBHomepHocTb MpoTeKaHHA NOBePXHOCTHBIX MpolleccoB Ha raseHuTe 
pre H3MCHEHHe COOTHOLeCHHA MPOBOAMMOCTeH B KaXKJOM yYaCcTKe MOBepx- 
TH, UTO MIPHBOAUT K H3MeHEHHIO 3VIe- 
OHHOM KOHILCHTPallHH BMOBepXHOCT- . P 
X CJIOAX, a MOCMeAHee ABIACTCA IIPH- 
OH BOSHUKHOBCHHA 9JIEKTPOCHJIOBbIX a 
eH Ha NOBepXHOCTH Cymbduya. Cusb- ie 
BJIMAHHe Ha 9JIEKTPOHHYIO KOHILCH- 8 
AILMIO NOBEPXHOCTH MHHepaJIOB OKa3bIl- ~~ 
T HepaBHOMepHo adcopOup yoululica a 
iCIOPO, KOTOPbIi B 9TOM Culy4ae AB- 4 
(@TCA AKILENTOPOM 3JICKTPOHOB H3 3a- 2 
0 


JIHCHHOH 30HbI CymbuOB. 
CnelyeT OTMETHTb, 4TO 3eKTPOXH- 19 mun IO 
ip oe HPOUECCEI, TPOBCXOMAUIS Ha Prue. 3. Pe3ynbtaTbl MpopexenuA aeKTpo- 
fee MHHEPpaJIOB, BECbMa CJIOK- yysa pacTBopop KCaHTOreHaTOB BO BpeMe- 
{ H MHororpaHupl.B HacTosulee BpeMA =_- HA (Q—BbIXON AuKcaHTOreHuya B Mpouentax 
JLHO TOUHO OnpeeIATb padoty 3y1IeK- — PpacTBOp STHJIOBOrO KCaHTOreHaTa KaJIHA. 
(XUMMYECKUX y4AaCTKOB MoBepxHoctu 7 —PaCTBOP pyrene Reantoverdia 
VIbMULOB C Pa3JIHYHbIMH NOTeHHaa- 
if Tak Kak 3TO TpeOyeT onpesemeHua 
4eKTPOMPOBOAHOCTH XKUAKON ta3bl B HeMOCpeACTBeEHHOM OM30CTH OT MOBepx- 
(CTH MHHepana. SHaveHHe IEKTPOMPOBOAHOCTH HKUAKON Casbl y NOBepXHOCTU 
IHepaula 3HAYMTeIbHO BBIILe, YeM B OObeMe KUAKON asbl PMOTaHOHHOH My Jb- 
a. [Ipu u3yyeHuu paOoTbl MUKpOrasIbBaHHYeCKHX 3JIEMeEHTOB Ha MOBepXHOCTH 
‘TaJJIOB B pa3OaBJICHHbIX PaCTBOPaX IJICKTPOJIHTOB, ObIJIO HalieHO, YTO OMH- 
ICKOE CONPOTHBIeCHHe MPH paGoTe MHKPOIJIEMCHTA COCTABIAeT JIMIIb 4—6% 
+ CPaBHeHHIO C AHOJHbIM NOMAPH3allMOHHIM CONPOTHBVIeHHeM (”). 
_ Pay uceneqopaTeieH oTMeyaiM OOpasoBaHHe AuKCaHTOreHuya Mpu KCaHTO- 
HaTOBo ploTauuu CyAbCpuAHLIX MHHepaJOB UM OCOOeHHO pH droralluu Med- 
IX MHHepaoB. MoxKHo oxKufaTb MpOABJICHHA BOCCTAHOBUTEJIbHbIX CBOHCTB 
-AHTOreHaTa B OONACTH Oosee NOMOKUTeEMbHOFO 3apsAfla Ha MOBEPXHOCTH MHHe- 
ima. Bpiio ycTaHOBseHO oOpa30BaHve AMKCaHTOreHHfa Ha aHOose MpHu JIeK- 
romuse (*). Hattumu SKcnepHMeHTaMH TakxKe HalieHo OOpasoBaHHe JuKCaHTO- 
Mula pu SeKTPOMH3e PacTBOpa KCaHTOreHTa. QeKTPOM3y NosBeprasucb 
} ma 0,01 N pacrsoppl KcaHToreHaToB. Cuyla TOKa MOMMepKuBaacb paBHoH 
2a. QneKTpoM3 MPOBOAMICA B MaTHHOBOM THIsle MPH NepeMellMBaHHH C 
)CTOAHHOH CkopoctTbio. B kayecTBe KaTOfa B STHX OMbITAX C/yKUMa CMMPab 
; aTHHOBOH mpoBouoKH. Temmepatypa pacTBopa mo,fepkKuBalacbh paBHou 
»°. Ha puc. 3npuBesenbl pesymbTaTbI 9IEKTPOMM3a STHMOBOrO (/) H OyTHIOBOrO 
) KcaHToreHaTos. Pasmoxenne OyTHOBOrO KCaHTOreHaTa BBbIlle, YeM pa3J0- 
eHHe 3THJIOBOrO KCaHTOreHaTa KaJIMA, UYTO MOXET ObITb OObACHEHO yBeuH4e- 
1eM JWIMHbI yrueBoLoposHOH Wen OyTHMOBOrO KCaHTOreHTa Kas. 
Tipu s3aumoyetictauu cyibPuAHbIX MHHepasIOB C KCaHTOreHaTaMH CylecT- 
-HHOe 3HAYeHHe HMeeT SJIEKTPOXHMUYeCKU (paKTop. OTO NO3BO/AeT YYHTbIBATb 
Ib BHYTPeHHEFO SJIEKTPOIH3a, BOSHHKAIOWLerO B Pe3yJIbTaTe KOHTAKTa 4aC- 
il, CYJIb(MAHBIX MHHePasIOB C Pa3JIMYHbIMH IJIeEKTPOXHMMYCCKHMH MOTeHIMa- 
AMM IIPH CTOJIKHOBCHHAX. 

Takasad 9eKTPOXUMH4eCKad CHCTeEMAa MOXKET ABMATLCA NONMOMHUTEbHEIM (ak- 
POM OKHCICHHA KCaHTOreHaTa B JMKCaHTOreHuy, B yCOBHAX PoTaMOHHOU 
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IyIbubl. OOpa3s0BaBlunlich Ha MOBePXHOCTH YaCTHI, MHHepasOB AMKCaHTOreHH, 
MOXKET TepeXOAHTb Ha Oosee ruApotoOuble yuacTKH NOBepXHOCTH MHHepa 
HJIM Ha pyre YacTHUbI MHHepaJoOB B Mysbie MPH HX CoyapenHuAx. 


Tloctynuso 
19 VI 1959 
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Toxnaage Akagemun nayr CCCP 
1959. Tom 128, Ni 4 


PEOJIOPH A 


A. T. AJIMEB nu B. Tl. AKAEBA 


O MOJIACCOBOH ®OPMALLHH A3EPBAHJDKAHA 
(IT pedemaeaeno axademuxom H. M. Cmpaxoeoim 29 V 1959) 


B psge monorpadui (*-"), a TaKxe B MHOTOUMCICHHBIX ONyOJIMKOBaHHbIX 
@aTbAX MO MeTporpa@uu ocafOyHbIxX NOpo pecnyOJHKU, YHCO KOTOPHIX Mpe- 
pimaeT 200, HMeIOTCA BaXKHbIC CBEJCHHA O BeIIeCCTBEHHOM COCTaBe MOvIacc 
asepOalJKaHa HM Nadleoreorpapuu oGNacTe PpasBUTHA 3THX OTOKeHUH. 
Iloq Monaccosoh dopmaunen Asep6aliaKaHa HaMH BbIJeAIOTCH MOIIHbIe 
MaMHO3SOMCKHE OTJIOMKCHHA, COCTOALIHE B OCHOBHOM H3 KpyMHO-,cpefHe-, H MeJIKO- 
JJOMOYHBIX OOpas0BaHHH. B sTux ToMWaxX MOposbl OpraHoreHHoro MH XeMoreH- 
HorO MpOWCxXO*xKAeHHA — M3BECTHAKH, MepresiM HW JOJIOMATbI — HMelOT NOsYH- 
HeHHOe paciipoctpaHeHue. Ene pexe cpeqw HHX BCTpeyaloTca MMpoKJacTHyYeC- 
ue oOpas0BaHiA — BYJIKaHuuecKHe Nembl. SameraloT 3TH NOPOAb B BUTE Ye- 
PeAYIOULUXCA MpoOcoeB, MWiacTOB H JIMH3 Ppa3JIMYHOH MOLIHOCTH HW MpOTsAKeH- 
NOCTH; OHH 4YaCTO BbIKJIMHMBalOTCA MO MpocTHpaHHt. 
B nodaBJIAIOUleM OOJIBIIHHCTBe YKa3aHHble TOJILH OTJarasiucb y MOAHOKUE 
opHpix xpeOtos Bowbuoro wu Mamoro KaspKka3a u Tavibiilia B riaBHble 3N0XH 
YX Ppa3BHTHA HW MO yCJOBHAM OOpas0BaHHA MpeAcTaBJAOT COOOM KOMIMJIeKC CMe- 
J@HHbIX MOPCKHX HM KOHTHHEHTAJIbHbIX HAaKOMMJIeHHH. 
| Takum o6pa30m, mo, TepPMHHOM MoOJIacC MbI NOHHMaeM TeHeTHYeCKH TeCHO 
BAZAHHbIe, MPeCHMYUIeCCTBEHHO OGJIOMOUHBIe, MOPOAbl, (OPMHPOBaHHe KOTOPbIX 
|POHCXOLUT B NepHOAbI 3aKJOUHTeJIbHOH CTaqHH pasBHTHA PeOCHHKJIMHAJIN, T.e. 
CTafWi0 SHEPrHyHOrO poctTa TOPHbIX COOPpyxKeHHH WH MOUWLHOTO pasBUTHA Mmpo- 
ecca 9pO3HH. 
_ Mowaccopple oTo0xKeHHA Ha TeppHtTopHH A3epOaliyKaHa HMeIOT BeECbMa LIH- 
(OKOe pacnpocrpaHeHHe, OXBAaTHIBAA B CBOeM MJOWAaHOM pa3sBHTHH Jo 74% 
je. 113 Hux MvOWlab BbIXOLOB COBPeMeCHHbIX H YeETBEPTHYHbIX MpecTaBuTeseh 
flomacc 3aHuMaeT oKOsIO 50%, a Goulee WpeBHUX 20% TeppHTopHH pecnyOMKH. 
Berpeyarorcs Maslaccbl y MOMHOKUM TOPHEIX coopy2xeHH Bompuroro u Ma- 
foro Kapka3a, B JelpeccHOHHbIxX 30Hax []puKacnulicko-KyOuHcKoro palona, 
\IpukypHucKOH Hu3MeHHOCTH UB JIeHKOpaHCKOH O61. 
| C MOJIacCOBbIMH OTJOKCHHAMH CBAZAHbI BCe HbIHe PaspadaTbiBaemble Hedp- 
'AHbIC HW TasOBble MeCTOPOXKeHHA, a TaKKE pasHooOpasHble MOesHble MCKO- 
IaeMble, IpeHMYyLeCTBEHHO CTPOHTEJIbHbIe MATePHaJIbI (US3BECTHAKH, rpaBHl, 
BapleBble MecKH, OrHeynoppl uv T. J.). Ilosromy aJbHetee BCeCTOPpOHHee 
M3y4UeHHe MOJAaCCOBbIX OOpas0BaHHh AsepOalxKaHa, U3yYeHHe BelleCTBeHHOrO 
ocTaBa cCJlaralolulux dopMalluIo NWOpod, BbIABeHHe Masleoreonpaduyeckux 
JCOBMH UX OOPas0BaHHA, AHAJIM3 COCTABJIAIOWMX UX Pall u T. M.,— ABIAeT- 
A 3amaueli MepBOCTeMeHHOM BaxKHOCTH. 
| Tlo nerporpaduyeckomy cocTaBy HW CTPyKTYPHO-TeKCTYPHbIM Ipu3HakamM M0- 
pou, MaslaccoBble oOpasoBaHua AsepOalinaKaHa MbI BCJIex 3a B. E. Xanupim (') 
MOmpasleHeM Ha HHKHION, HIM WVIMPOBY10, H BEPXHION, HJM COOCTBEHHO, MO- 
Jaccy. 

Il]nupopaa Movsacca (m0 B. B. Benoycosy*—®sumieno,oOuble KOMMJIeKCbI, 
OTHOCALIMeCA 110 MOJOKeHHIO K MOJaCCaM) OXBaTbIBaeT CTpaTHNpaduyeckuli 


| 


* OcHoBHble BoMpocbl reoTeKTOHHKH, M., 1954. 


y\Mana30H paspesa OT HUKHEFO OJIMTOWeHa AO MHOLeHAa BKJIOUHTEIbHO MW B MOfa)) 
BUIAIOWEM cyyae MOpcTHaerca inmeBol copMalluel HM MOKpbIBaeTCA COO) 
CTBEHHOH MOvlaccOoH, BO3pacT KOTOPOH omnpeyeaeTCH OT MHOMeHa H BBbIILe} 
B OouIbIIMHCTBe CyYaeB NOLOOHIe OrpaHHYeHHA MOACC NO BOSpPacTy ABJIAIOTC! || 
yCJIOBHbIMH. Tak, Hampumep, B Cpegne-KypHHckol BiagquHe rpaHulla Mex) 
HWKHeli H BepXHeli MOsAaCcOll NMpOXxoZUT MO MoxowBe capmata, B Kycapo-][u 
BHUMHCKOH OG6sacTH — mo mMofommBe MeoTHca, a Ha AnlepoHcKOM movyocr’) 
pose, B Ko6nicrano-I[lemaxuHckoli o6macTH u HH30BbaxX IIpuKypHHCKOH HMB) 
MeCHHOCTH — MO NOMOWBe NpOLyKTHBHO TomH (puc. 1). 

HuxHemosiaccopad dopMallWA XapakTepH3yeTcA TOHKHM MepecJlaHBaHHen|! 
IJIMH, aJIeBPHTOB MH MeCuaHHKOB, PeAKO COepKallMX MPOCMOH KOHTIOMepaTOB 
TpaBeJJIHTOB, JOJOMHTOB HW PpaKOBMHHbIX M3BeCTHAKOB, a BePXHeMOJIACCOBAas| 
OTMMYaeTCH MpeoOsaqaHiem rpy6o- H CpeHEOOJIOMOYHBIX MOpoy (raseuHHKy | 
rpaBuli M MecKH), HapAyy C KOTOPbIMH PpeAKO BCTPeyalOTCA TIMHUCTHIe WH pakyUl 
HAKOBbIe OOPas0BaHHA. 

XapakTepHbIMH TeKCTYPHbIMH OCOOCHHOCTAMH HM2KHEMOJIACCOBbIX OOpPas3o- 
BaHH SABJIAIOTCA MHOFOUHCJIeEHHbIe 3HaKH paAOW (Malikon CpeHe-KypHHcKor 
BuaquHp Hu IIpeyrampuuckoro mporwOa, yoKpak Kycapo-][uBuyunHcKoro Tporu 
6a), CNOMCTOCTh MpHOpexkHO-mopcKoro (Malikon, YoKpak MH capMaT [lemaxuHo-) 
Ko6nicrauckoi, AnmepoucKoH o6mactreli u Kycapo-]{upuuuHcKoro mpornéa), 
pycJoBoro H pexke jebToBoro THMa (Maiikon CpegHe-KypHHcKol BrajMHbl).| 

@MayHa — TO ckyHaa (Maiikon Kycapo-J[upuyuHcKoro mporv6a, Malikon,| 
TOPpTOH H BepXHHH MuoleH AnueponckoH u IemaxuHo-Ko6picraHcKkon 06- 
JiacTeH), TO JOBOJIbHO OOMJIbHad (Maikon CpeqHe-Kypuuckol BnagHHbl, CapMat| 
Cpeque-KypuuckxoH Bnagunb, Kycapo-J[upuynnckoro u_ IIpeyrampmucKore 
mporvOos). Cpequ dayHb Hapsyy C JOHHbIMM YaCTO BCTpPeyaloTCA CBOOOHO- 
nJlaBalolve opMbl. | 

C OTO%KeHHAMH HH2KHEMOACCOBOH (pOpMallHH CBA3ZaHbI MpOMbILLIJIeHHO-Hep-| 
TCHOCHbI€ FOPH3OHTHI C CHHTeHeETHYeCKOH He*TeHOCHOCTHIO. 

B uncile XapaKTepHbIX TEKCTYPHBIX OCOGeHHOCTeli BeEPXHeMOJIAaCCOBOH cop=) 
Mall CJleqyeT OTMETHTb HelpaBHJIbHOe, YaCTO JIMH3OBMAHOe 3aleraHve Mla- 
CTOB, KOCy!0 CJIOMCTOCTh MmpHOpexkHOrO, eIbTOBOrO HM pycOBOorO TuNA. 

@MayHa OOMIbHaA, HepelKO MpecHOBOHaA HM Ha3eMHaA (NpoOLyKTHBHAaA 
TOJIMLa, amluepoH, aHTpomorex). | 

K 9STHM OTJIO%KCHHAM MPHYPOYeHBI BCe H3BECTHHIe B pecnyOHKe paspadaTHI- 
BaeMble He*TAHbIe TOPH3OHTHI C SIMTeHETHYeCKOH (BTOPHUHOM) HedbTeHOCHOCTbIO 
B OTJIOWKEHHAX MPOLYKTHBHOK TOMI HM amlepoHcKoro spyca. . 

IIpu npocnexkuBaHun OTOKeHHH MOsaccoBol cbopMallMH BKpecT npocrHé 
paHuaA HaOwlofaeTcA ACHO BbIPaxKeHHad MeXaHHvecKkan Auddbepenunalua o6- 
JIOMOUHOTO MaTepHasia. B paloHax, mpvvierarollHx K MOMHOXKUAM CeBepHOrO U 
1OXKHOTO CKIOHOB Bosbworo Kapkasckoro xpe6Tau cepepHoro ckoHa Mamoro 
KaBka3a, OOBMHO pacnowlaraiorcA FpyOooOsJOMOUHEIe, MIOXO OTCOPTHPOBaHHBIe 
M MeHee OKaTaHHbie TeppHreHHble OOpasoBaHua. Ilo Mepe yqanenua kK Mepucpe- 
PHHHBIM 30HAM OTJIOKEHHA CTAHOBATCH MeJIKOSeEPHHCTHIMH, Ooulee OTCOPTHpPoO- 
BaHHbIMH WM OKaTaHHbIMH. a 

MouHoctb o6pa30BaHuii MOmaccoBoit dbopMaluH NosBepxKeHa 3HauHTeb- 
HbIM KOJeOaHHAM M M3MeHAeTCAH B Mpegemax or 4500 no 6500m Bs Kycapo- 
J{uBUUHHCKOM nporu6e, or 3400 yo 6500 m—s AnmeponcKol’ o6nacru) 
or 8700 no 7500 m— B_ IllemaxuHo-Ko6pictancKol o6sacru, or 1000 70 
9500 M—s CpenHe-KypuucKkol snaquHe u or 100 no 5000 M—s IIpeq- 
TaJIbIICKOM mporHoe. . rit $ 

@usuko-reorpaduyeckve ycOBMA OOpasoBaHua mMomacc AsepOaiiKaHa B 
HacToalee BPCMA MOFyT ObITb BOCCTAaHOBJeHL! MpHOMKeHHO. Pacnpemenenne 
UX JMTONOTHYECKOLO COCTaBa, CTPYKTYPHO-TeKCTYPHbIe OCOO€CHHOCTH, MHHEPaib- 
HbIM COCTaB (TeppHreHHbIM, CHHTeHETHYHDIi), cbayHa M Apyrve mpHsHakH cBUJe- 
TEJIbCTBYIOT OO OTHOCHTEJIbHOM PaHOOOpasHH UCTOUHMKOB CHOCa O6JIOMOUHOTO 
MaTepHala MU HEMOCTOAHCTBE YCJIOBHM CeMMeHTallWH OCaqKOB KaK BO BPeMeHH, 
Tak H B NpoctpauctsBe. Bee stu u Apyrve OcO6eHHOCTU MOWACCOBbIX OTOXKeHHH 
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Oco6eHHocTu cbopmMalun 


Crpaturpapuyeckuh 
o6beM 


OcHOBHEIe MOposl 


Xa paKkTepHCTHKa MOJIaCCOBEIX 


HuxKuagd (WsupoBas) MONacca 
\ 


IemaxuHo-Ko6picranckaa 
o6macTb 


Cpenue-KypuucKkaa 
puaquna 


Ti pegztanime 
Tporu6 


AnmepoucKaa 


Kycapo-lusn4unHcKui 
o6macTb 


mporu6 


Mawkon, TOpTOH, Mauikon, TOpTOH, CapMaT, MeOTHC, MOHT Matkon, TOpTOH, capMatT 


capMaT, MeOTHC 


I MHbI, ANeBPHTHI, MecKU [nuubl, aleBpuTbl, Mecku, Tydbuy 


ConyTcTByoulve Moposbl 


VspecTHAKH, Mepresu, JOJOMHTHI 


KonrviomeparTbl, TpaBeJIMTbl, H3BeCTH 


Toproune caHubt, MepreJIH, JOJIOMUTHI, BYJIKAaHHYeCCKHE 


rpaBeJHuTHI, 
KOHTJIOMe paTbl 


Toprouve claniel 


Xapaktep uepenopanua 
Mopoy, B paspese u 
TeKCTYPHble MpH3HakH 


Teppurenupie 


OrueTauBana, TOHKAA TOPHSOHTAJb 

KOCaA CJIONCTOCTL, THMNaA MOPCkO 

MeJIKOBOJbA, 3HaAKH pa0un, Tpeuly 
yCbIxaHiaA 


OrueTiuBand, TOHKaA 
KOCaA CJOMMOCTb 
Tuna MopcKoro 

MeJIKOBOJbA 


OrueTiMBad CIOMCTOCTS, TOHKAA HeNpaBuJbHad, 
KOCaA, THIIa MOPCKOTO MeJIKOBONbA, 
3Haku pxAOu 


Ke apu (5—10%), momesbie winapi (10 


Kpapu (40—95%), nonesbie mnatbt (5—75%), cmoAbl, ycTOHUMBEIe 
CJIONbI, MHpPOKCeHEI, amuOoubl, nH 


MHHepaJbl, MarHeTHT, HJIbMCHUT, pexke MucTeH, CTaBpOJIMT 


AyrurepHpie 


XapakTepHble MHHEpasI 


onomur, 1 
ralayKOu 


Iluput, cugeput, 
JOJOMUT, OapHT, 
rualayKOHUT 


IIuput, Oapur, 
rlayKOHUT, CHepHyr, 
JOOMUT 


Honomut, Oaput, 
cufepur 


[luput, cuyeput, pexe 
TulayKOHHT, OapuT 


Moumockv, dopamunudepbl, OcTpakOAbl MomHOCcONeHoro GacceiHa B YepeXOBaHHH C COMOHOBATOBOAHBIMU (pO 
(MoJIOCKOB) — B BePXHeH WacTH paspesa 


Maun u ycJOBMA Mopckue MesIKOBOJHBIC BysKanoreHH¢ 
O€ pasoBaHHA OCaKOB Hble, MOP\ 
M@JIK OBO} 
Teoxumuueckne ctbauuu | Hefitpanbnaa, cia6o- BoccTaHoBuTesbHad, HeHTpaJbHad Hettpaibyaa, Helirpab 
BOCCTAHOBHTeJIbHaA BOCCTAHOBUTEJIbHAaA, BOCCTAHOBHT 

OKHCMTeJIbHast 


JIaBHbIe HCTOUHHKH CHOCAa 


Maa Kapxas, Tavpilick nt 
KaxeTuHckul xpe6er, 
IOoxkubIM CKJIOH 


Bosbutoro Kaska3a 


lOro-soctouHad vactb Bombuioro KaBKa3a, 


CeBepHbIi CKJIOH 
Cesepo-IIuppanckoe NoqHsaATHe 


Boapuoro KasKasa 


OcHoBHble MoJle3HbIe 
uCKONaeMbIe 


MoulHOocTb 


Hedts, ra3 (cHHreHeTHUHEIe) 
Herp, ra3 (cHHreHerHuHble) 


T qHHer BymkaHuueckui ened, rivHbl, H3BeCTHAKH 


~ 


1700 — 3500 m 


2000 — 2500 m 1400 — 1500 m 1000 — 4000 m 3000 — 5 
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opmannii AsepOalimKana 


Weipa al 


Bepxuaa (co6OcTBeHHO) Momacca 


Kycapo-J[upudnncKu Iemaxuno-Ko6picTancKaa Cpeque-KypuucKkaa TipeataspluicK nit 
mpornu6 Ammepouckas o6sacTb o6macTb Biafzuna mporu6 


TlonT, MpoxykTuBHaA [IpoaqykKTuByad Tosa, akuarbl, alluepou, Capmat, wupaxckaa | Axkuarblu, anmlepou 
TOMA, AKYATbI, ayiie- aHTponoreH (MeOTHC-IOHT), 9JIbdap- aHTponoreH 


CKad CBUTHI, ak¥arbl, 
amuepou, aTpomoren 


poOH, aHTponoreH 


Koursome patel (ravieuHH- Ilecku, aJleBpuTbl, TIMHBI, rpaBeJUTHI, TameuHuku (KOHTIoMepatTsl), TpaBeJIMTH, 
KH), TpaBeMUTbI, MecKH, KOHTJIOMe paTEl TleCKM, CYPIMHKU, TJIMHBI 
mecuanuKU, CYPIHHKH, 
TWHHBI 
Meprean VUspectusku, BykaHu- | Uspecruaku (pakyuieu- | Meprenu, uspecTHaku ByaKanuyeckue 
yeckHe MenJIbl HUKM), BYyJIKaHHueckHe | (pakylIeYHHKH, OOJNTO- TeMJIbI 
HenJIBI |  BbIe), ByIKaHMYeCKHe 
TeJIbI 


SHayHTebHaA MOMLHOCTh CIOeB, CIOMCTOCTh MaCCHBHaA, TpyOax, TOPH30HTabHad, KOCAA CNOMCTOCTh pycJoBoro 
J@NbTOBOTO THMa, THMa MepHOMYeCKHX MOTOKOB HM MOPCKOFO MeJIKOBObA 


1% ), Tloneppie wari Kzsapu (90—95%), mucteH, Kpapy (10—40%), Kesapy (5—20%), nupo- | Ilnpoxcenpl, ampu- 
TUT (40—40%), KBapu CTaBPOJHT, yCTOMUMBEIe MOJIeEBbIE LWITAaTbl KCeHbI, aMpuOoOVEI, 6oubI, MHKOTHT, 
(0O—50%), ca07bT, MUHepadbl, MarHerTuHt, (20—30%), nupoxKceusl, STIMOT, CJIOTbI MaTrHETHT, HJIbMeHUT 
MarHeETHT, HJbMCHHT, | HJIbMeHHT, CJIONbI, pexe aMuOoNbI, 2MUJOT, 
yCTOHUMBbIe MHHepaJbl, | NMPpOKCeHbI H aM@uOonbI | ycTOHuMBLle MHHepaJHl, 
aHaTa3s, OPyKUT CJIIOIbI 
UT, Baput, WesecTHH, MHpWT, MapKa3HT, THAPOTPOUMUMT, aHTUAPUT, TMayKOHUT, JIMMOHUT 
(aMH CoJIOHOBaTOBOHbIe Ile peormomwenHan, 413 Gonee ComoHoBaTOBOJHBIe CoOHOBaTOBOHbIe HU ComOHOBaTOBOHBIe 
MOJIJIOCKN, POpamuHUde- | TpeBHHX CBUT, MpecHoO- | MOJMOCKH, dopamuHNde- |MpecHOBOAHHIe MOJVIOCKH, MOJIJIIOCKH 
pbl, OCTpaKobl, MpecHo- BOJIHbI€ MW Ha3eMHbIe Pbl, OCTPpakoOJbl, MpecHO- jocTaTKH MMeKONUTAIOMLUxX 
BOJHbI€ H Ha3eMHbIle MOJIJIOCKH, MJI@EKOMMTAaIO- BOJHbIC H Ha3eMHble 
MOJIJIIOCKH Wve, PIO, MTHILbI MOJIJIOCKH 
caqou-| KonTuHenTabaAble (pyCJOBble JeJIbTOBHIC, aJJIIOBHAJIbHbIe, MpO/OBHaJIbHEIe, KouTHHeHTaJIbHbIe (mpo- | KOHTHHeHTaJIbHbIEe 
He JlaryHHble), MOPCKue (MpHOpexkuHble, NPUO pexKHO-MeKOBOAHBIC, MEKOBOMHEIe) |JIOBMAJIbHbIe, Je /IOBMaJIb- MOpcKue 


le 


HbI€, PYCJIOBbIe aJVJIO- 
BUaJIbHbIe) MOPCKHe 
(TIpH6 pexKHO-MeJIKOBOJHEIe) 


ee ee ae ees ee ee eee ee eee es 


i, OxucauTeibHad, HeliTpaltbHax, cma6o BoccTaHOBUTebHAaA OxucsiuTembHanA, HeHT- Hetitpajbuas, 
Bot pauibHad, pexe ca6o OKUCJINTeIbHaA 
BOCCTAHOBUTeJIbHaA . 
Ger CepepHntii cK0H fOro-BoctouHas uacTb Bowbmoro KasKasza, Manni KapKkas, Kaxe- Taupiuckul 
Bonbuworo KapKkasa Cesepo-Kacnulickaa cytta THHCKHH xpe6eT, IOoxKHbI xpe6eT 


cK0H Bombmoro KapKasa 


Hedrb, ra3 (smureHeruuHble) 


MaruHuTHble meckKH 
[nHHbI, Neck, rpaBui, By KaHuueckHii nenen 


2500 — 4000 m 2000 — 5000 m 2000 — 4000 m 1000 — 5500 m 100 — 250 m 
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AsepOalixKana uusmocrpupyiorca Tab. 1. B nepHox dopmMupoBaHua HHKH 
MoslaccOBOl (bopMallHH BBICOTHDIe OTMeTKH Bovwbuioro H Masoro KapKa3a Bps 
Ja Rocruranmu 1000 M, Tora Kak B BepXHeMOJIACCOBbIH NepvoR, B MOWaBJAK 
ILleM OOJIbILIMHCTBe, BbICOTa STHX BePIIHH MpeBbililaia 3—4 KM. C 9THM B 3Haul 
TeJIbHOH Mepe CBA3aH OFPOMHbIi MO MacluTaOy BbIHOc rpyOooOsoMOUHOrTO M: 
TepHaJla, MOUHOcTb KoToporo B IIpuHKacnulicKo-KyOuHcKOH 30HeE ocTurat 
2000—25000 m, a B Ko6picraHo-[emaxuucKon o6sactH 3000—4000 mM. 


VWucrutyt reosoruu um. HW. M. Ty6xuna Tloctynusio0 
Axaylemun HayK Asep6CCP 24 III 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


ly]. 1. Aspgaycun, Ipasespie Byakanp, Ilerporpaduueckue ucceyopanua, Ha] 
AH CCCP, 1948. 2? A. T. Aanes, Ilerporpadpua Tperuunbix oToxKenni AsepOalinKaH| 
Baxy, 1949. %A.T. Aanues,9. A. Jlataq6eko0Ba, Ocagzounbie nopogn Asepbaimx! 
Ha, Baxy, 1955. 4A. A. Aaus3aye, Matixonckaa canta Asep6aliqxKana, Baxy, 1941 
5 K. A. Aausae, Axuarbinbckul apyc A3ep6almxaHa, Baxy, 1954. ®8®T. A. Ax 
0B, Teonorua u HecpteHocHocTb Ko6picraua, Baky, 1957. * B. I]. Batrypwu, Ilane 
reorpadua 10 TeppHreHHbIM KommoHeHTam, Baxy, 1937. 8 I.®. Mextues,A.C. Bai 
p amos, Teonorua u HecbreHocHocTb JleHkopanckolt oOmacTH, Baxy, 1953. °® A. JI. Ily | 
Kapajs3e, Bakwuckuit apxumenar, Baxy, 1958. 14° A. T. Cyatauos, JlInronory) 
MpOLyKTHBHOH TommH AsepOalimKana, Baxy, 1949. 4! B. E. Xauu, A. H. Wlapgadg 
H OB, leomormueckaa HCTOpHa 4 cTpoeHue Kypuuckoli Braquubl, Baxy, 1952. 32 B.E.Xauw 
TeorekTouuyecKie OCHOBbI NOHCKOB HedbTu, Baxy, 1954, ' 


7 84 


Aoxnxage Akanemunu wayr CCCP 
1959, Tom 128, Ne 4 


PEOJIOTH A 


B. A. AMAHTOB 


|| HOBDIE BbIXOMbI LWEJIOUHbIX BA3AJIBTOHHbIX MOPOL 
| FOrO-3ANAXHOM MOHTOJINH 


(ITpedcmaeneno axademuxom JI. H. [le p6akose.m 27 V 1959) 


| Basanprouqupli ByKaHH3M TpeTHYHOrO M YeTBePTHYHOLO BpeMeHH, WHPOKO 
OABJICHHbIM B Mpefelax CeBePHbIX, WEHTPaJIbHbIX H BOCTOUHEIX palionosp Mox- 
uuu (Xaurai, IIpuKocorouibe, oOnacTb Jlapuranra), AO camoro mocjegqHero 
HeMeHH He Obl M3BecTeH Ha KpaliHeM 3amame uM wro-sanase sTOM cTpaHEl. 
\HTepaType COBEPIIeEHHO OTCYTCTBYIOT aHHbIe O KaKMX-JIM60 By JIKaHHUeCKUX 
|PasOBaHHAX KaMHOSOMCKOrO BOSpacTa Ha MOWAa,H MOJOAbIX SIMrepunHCKUX 
iatpopmM MoxuroupeKoro Auras, To6ui- 
oro TsHb-lWaHa, B SaticancKoH KorT- 
f3HHe HM BocrouHon. JKyHrapun. Ilo- 
efHee, BePpOATHO, OObACHMeTCH He 
JOIbKO MaJIbIM MVJIOWaHbIM pa3BHTHeM 
H3aJIbTOBLIX TOKPOBOB B J{aHHbIxX 0OO- 
CTAX, HO TvlaBHbIM OOpa3soM Ux cJaboli 
OJIOPHYeCKOH H3YYCHHOCTHW. 

| OnucpiBaeMble 3fecb JIOKaJIbHbIe Mpo- 
sIGHHA Oa3aJIbTOHAHOrO BYJIKaHU3Ma° B 
Wro-SananHonk Mourommu . ycTaHosuie- 
‘MI =O ceBepHbIM oKkpawHam  Bapys- 
lypavickKOH KOTJIOBHHbI,  pa3eJmroujet 
PHbIe COOpy2xKeHHA MoxrouibcKoro 
i oa (Xp... Bapauruun-Xapa-Hypy) or Puc. 1. Cxematuueckas KapTa BbIXOJOB 
beOros Barirax-Hypy Xadrak. He-  yenounsix Gasanprouqubix nopox FOro- 
DCPeEACTBCHHbIM 3aMaHbIM MpOOJOKeEHHeEM Sanaguolt Monrommu. J — BbIxojbI 6a- 
(Oli OO6JaCTH SABJIAIOTCA BOSBBILICHHO- 3aIbTOMJoB; 2 — ByarancKui pasnom; 
4 BepxHero TeyeHua Ypyury u Salican- * SRD a ci Uy egy ier t. 
Kad KOTJIOBHHa, Jie@xKallMe yxKe B mpe- 

bax CwuHbiiHa (pyc. 1). 

Bprxopl Oa3aIbTOHAOB PacnoslaraloTcaA BAOb 1ORKHOFO ycryna xp. Bapan- 
vH-Xapa-Hypy, re HMH CJIOxKeH PA, BLICOT B OKPeCTHOCTAX TOPHO rpymni 
apa-Yula. Oru BpICOT! US{aJIM MPHBAeKaIOT BHUMAHMe UCCeoBaTe/A CBOeOO- 
A3HbIMM MOpdouOrMuecKHMH OUePTaHHAMH, MpefCTaBIAA COveTaHve HM3KUX 
MaTOOOpasHbIX BOSBHILIeHHOCTeli HM MpOMOJKalOuLMX UX K BOCTOKY KyYNOVJIO- 
JHbIX XOJIMOB, OOOCOOJIEHHbIX Ha (POHE MeJIKO paculeHeHHOro OsfvieHya, pa3- 
TOTO Ha BYJIKAHOreHHO-ocaO4uHbIX COpMallWAX CHJIypa — JeBOHA. 

| Tlowyyenupie WaHHble 3acTaBJIAIOT NOaraTb, YTO HaOJIOAaeMble BbIXOAbI 6a- 
AJIbBTOHVOB MPeMCTaBJIAIOT OCTAHUbI MOKPOBa, MepBOHaYaIbHO 3aHHMaBLIero 
AUNTeJIbHbIe MIOULalW, COKPallleHHble B pesyJbTaTe MOCMeAyIOUleH ZpPO3HN. 
HecomHeHHO, NOKPOBHOe MPOKCXO*KMeHHe MOKET ObITh NPHMMCaHO JMU 30p- 
y3uBaM, CJlaraiouluM mato Xapa-Yua nomabo 1,5—2 Km’. Ilokpos yerKo 
[paTHUUMpPOBaH HM CJIOXMKeH MeMe/bHO-CcepbIMH UM OyPbIMH TJIOTHBIMH Oa3abTa- 
H, CMCHSIOULUMUCA B BEPXHHX TOPH3OHTAaX MYS3bIPHCTO-LWIaKOBHAHON PasHOCTbIO 


| 


MMA aJIMHaMH, BbINMOJIHCHHbDIMH IWeOJIHTaMH UH KapOoHaToM. 3ylecb we Ipe- 
OCXOJHO BbIpaKeHa IJIaCTOBO-MIMTYAaTaA OTJ€JIbHOCTb, HaMOMHHaIoulanA CJIOH- 
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CTOCTh OCAaOUHbIX MOPOL H TOARMCCTBCHHAA OTMCJIbHOCTH MaTO-6a3aJIbTOB Xar, 
ran u IIpuxccoropbsa. MomnHoctb NOKpoBa, HHTCHCMBHO 3PpOAHPOBaHHOro, OObIts 
HO He mipeppuaer 8—12 mM. OcHOBaHHeM NOKPOBa ABJIAIOTCA COXKHO THCJIOUK 
pOBaHHbie KPe€MHHCTLIe CaHUbl H sddy3HBbl HAAKHErO — cpeHero JeBOHA 
Mectamu Te Ke 6a3aJibTbl JiexKaT HeMOCpeACTBeHHO Ha PbIXJIbIX KPaCHOIBell 
HbIX TvIMHaX TPeTHYHOFO KOMMJIeKca, OOHAXKeHHBIX H3-MOf NOKPOBa P MOHHK 
HUAX pesbedba HW Ha CKJIOHAX CYXHX JOJIMH (calipos). 

Havseranne 6a3aIbTOHOB Ha TPe€THUHbIC KPACHOLBETHI MpefcTaBlxeT Hal 
OoubIIMii HHTepec, ycTaHaBJIMBad HMKHIOIO TpaHully UX Bospacta. Kouta 
C KPpaCHOLBeTaMH XapaKTepH3yeTCA AKTHBHBIM B3aHMOJeHCTBHeM, MpH KOTOPO! 
6asaIbTH HWKHETO TOPH3OHTAa TMepeXOMAT B MOPHCTY!O WWakOBUAHYIO NOpoLy 

Menee onpefeseHbl JaHHble O reHesHce Hu (popMax 3aJleraHua Oa3aJIbTOH]| 
HbIX MOPOA, OOpasyloulNxX Tpyiny MeJIKUX JIMHeCMHO BbITAHYTbIX XOJIMOB K BC 
croky or rop Xapa-Yaa. Stu noposb, MpH HeECOMHEHHOM CxXOfcTBe Cc Oasail| 
Tamu Xapa-Yula, OTMUaIOTCH OT H3JIMBIHXCA OasaIbTOB Ooulee MOIHO 
packpHctasIM3alne, HeKOTOPbIMH OCOOCHHOCTAMH COCTaBa H JIMUIeHbI ABHBI} 
MIpH3HaKOB TOKpoBHBIX TeKcTyp. IlocmeqHee, B COBOKYNHOCTH C MaJIbIM} 
pasMepaMH BBIXOJOB, He MpeBbIWalOUlMMH OOBIUHO TepBble eCATKH HM COTH) 
MeTPOB, Ip UX JIMHeHHOM BbITAHYTOCTH MOXKeT YKa3biIBaTb Ha MpHHasex) 
HOCTb K 9KCTPY3HBHbIM TeJlaM JIM «KOPHAM» IIOKPOBOB. 

I]pH MuKpockonHMyecKOM HCCJleqOBaHHH OasaJIbTOHAHbIe OOpasoBaHHuA Bi 
pyH-Xypali oOHapy2XuBaioT BCe MPH3HAKH MOBbILWeHHOH WemOuHOCTH Hu Hé 
COMHeEHHO IIpHHaywiexKaT K PALY WeIOUHBIX Oa3anIbTOHZOB. Bapwauuu crTpyr! 
TYPbl H MHHEepaJIbHBIX COYeTAaHHH OCHOBHOH MacCbl MO3BOJIHJIH BBbIJeJIHT! 
cpeqH HUX JMMOypruTEI, seflWTOBbIe OasanbTbl, a TakxKe cBOecbpasHB| 
MOpOAbl, OIWKe BCerO HaNOMHHAaIOulHe AaBrHTOBbIe aHKapaTpHTHI. | 

JleHWHTOBHe Oa3aNbTHI COOTBETCTBYIOT MIOTHOH (He My3bIpP' 
CTOMi) Pa3HOBHAHOCTH, CJlaralolleH HH3bI HW CpeAHIOIO YaCTb MOTOKA JaBbl, Je 
*KalleroO Ha KpaCHbIX TIMHaX B OKpecTHOCTAX Trop Xapa-Yua. 

Bee o6pa3ibl O6Hapy2KHBaWT MpeKpacHO BbIPaxKeHHy!O NMOpmupoBylo crpyk 
TYpy, OOyCJOBJIEHHY!IO MIpHCyTCTBHeM MeJIKHX (0,2—0,5 MM) tbeHOKpucTaJO 
OJIMBHHa H MHpOKceHa, pacnpesevieHHbIX PABHOMEPHO H COCTAaBIAIOWIHX JO 10 
15% mopoget. 

OuMBHH cpeqH BKpalvI€CHHHKOB MpeACTaBJIeH B XOPOIIO OOpas0BaHHbIX 6ec 
UBeTHBIX HHAMBHaX C OOBIMHbIMM JIA STOO MHHepasia POMOOBHAHO-OKTAasIpF 
yeCKHMH ceyeHHAMH. Kpuctasubl 10 nepHdbepHH OKpyXKeHbI y3KHMH KalimaM! 
OypbIxX THAPOOKHCIOB *Keslesa U HWAMHTcuTa. BHYTPeHHHe Ke 30HbI KPUCTaJIO 
JIMUIb YaCTHYHO 3aTPOHYTbI BTOPHUHBIMH H3MeCHEHHAMH, BbIparKaloulHMuca | 
NOABJICHHH NO TPellMHKaM NeTe/IbYaTbIX HOBOOOpasoBaHul cepneHTHHa. 

MoHOKJMHHbIM ~MMPOKCeH KOJIMNECTBEHHO HECKOJIbKO ycTynaeT OHBUH 
M BCTpevaeTcs B Bue CHJIbHO YJWIMHeHHBIX N10 OCH MPHSMaTHYeCKUX BbIeIeHH 
C XapaKTepHOH CaHHOCTbIO Nomepek mpH3mpl. B npoxofalem cBetTe oOHapy 
%KUBaeT Clabylo GypoBatyto oKpacky. B oTfesbHbIX 3epHax yaeTcA BUeTb NC 
JIMCHHTeTHYeCKOe JBOMHUKOBaHMe, HallOMHHalOllee CTPyKTYPY «MeCOUHBIX ¥Eé 
cop». Ontuyeckve Kouctranter (Ng— Np = 0,025; cN, 42—44°) nospomsic 
OTHECTH NMpokceH K aBrHTy. 

OcHoBHas Macca MOpOfbl NOBOJIbHO CBOeOOpasHa, OTMYAACh OOHNHEM Jel 
HUMTa, KOTOPbIM OKPy2keH OyPbIM CTCKJIOM, MePeNOJIHeHHEIM BOLNOKOM ToHUAal 
Pon bes Wes worsen ee KPHCTaIUTOB pPyHOrO MUHepe 

PHUHBIe BbIeICHHA C HaMeuarOULMMUC 
OrpaHHveHHAMH BOCbMUrpaHHhkKa, a TakoKe XapaKTePHbIMH KOHIeEHTPHueCKUM 
KOJIbUAMH MeJIbYaHWIMX PYHbIX BKNOUeHHH. SepHa pasmepom 0,08—0,20 m 
PaclipefeyeHbl B MOpOfe PaBHOMePHO, MpHyueM cocTaBJIAIOT He MeHee 1520! 
BCeH ee Maccbl. 

JIMUMOYPruUTH, cMeHsIOUMe NeliMTOBLIe 6a3aIbTEI B BepXHHUX Top! 
vain Si aeatcrypolneten ee alee es OT MOCJIe€XHAX MOPHCTON «LWW: 
oF ein ies ee JIM€M IIyCTOT, YaCTO 3anOJIHeEHHb 

: pasaMH 43 Ppyniipt mpeunra. 
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Muxpockonmyueckne pa3zinuud Mexy selilMTOBLIMM nopd@upamu mu auM- 
PruTaMH COBeEPIIeEHHO OTYETJMBbI HW BbIpaxKaloTcs Mpexye Bcero B CTpyKType 
OBHOH MaccbI uMOypruros. TlocneqHaa xapaxkrTepusyerca pesKUM mpeo6- 
JaHHeEM TEMHO-Oyporo cTekla, Cpe{M KOTOPOFO MOXKHO BUJETh JMU pelKue, 
- MOPMarouMecA NHAHOCTHKe KPHCTAaJWINTHI, CLHHHUHBIC MUKPOJUTH aBrHTa 
PYAHY!IO IIbWJIb. 

_ Cojepxkanne deHOKpUCTOB OMBMHa M NMpoKceHa B JUMOypruTax, B CpaB- 
HMM C JICHIMTOBbIMM Oa3a/lbTaMH, Take yObIBaeT, IPWMueM KOWIMUeCTBO MX He 
pepbiuaetT 10—12% o6bema nopogu. 

| Xumuueckuli avaH3 mMOpucroro mmaKOBMAHOTO MUMGypruTa MoKa3aJ cule- 
/IOULME KOJIMYCCTBEHHbI€ COOTHOWICHHA OKUCJOB. 


Oxucen Sears “Oxucea ei 
SiO, 42,94 CaO 8,60 
TiO, 1,66 Na ,O 2,91 

Al,Os EEN) K.O 4500 ‘ 
F,O3 9,04 P.O; Aerize 
FeO 1,83 IES ines sure Grete 
MnO 0,07 SOs 0,41 
MgO 8,26 ais. a ee 
Cymma... 99,69 


Auanv3 BbINOIHeH B  sa6opaTopuH 
MpkyTckoro HayuHO-MccefOBaTebCKOrO 
HMHCTHTyTa peAKUX MeTaJVIOB. 


IIpupeqeHHbii BaJiOBbIM COCcTaB MOATBepKaeT HECOMHEHHY1IO GJIH30CTb 
fOpoybl K MMOypruTy. XapakTepH3yACb NOBbILICHHBIM COjepKaHvemM lesoueh 
B cymmMe 7%), aHHad pa3HOBHHOCTb, O{HaKO, OTMHUaeTCA OT CTaHJapTHoro 
4MMOYPIHTa 3aMeTHBIM mpeobmanaHuem K,O (4,00%) Hag Na,O (2,91%), 
|PHCYTCTBYIOWHX B COOTHOWCHHAX, OovlIee THNMUYHBIX JIA JIEHWUMTHTOB UH JIeHILH-. 
OBbIX Oa3abTOB. IJoBbilweHHoOe coyepxaHHe CaO u BbICOKHe NOTepH MpH Mpo- 
aJIMBaHHH MOryT ObITb OObACHeEHBI OOHNIHeEM cCBOOOAHOrO KapOoHaTa, 3ano-; 
AIOWLETO NOPbl WH MMHAAsHHEI. 
Tlopoqp, XapakTepu3yiouve THMOYPruToBywW Manuw as- 
HUTOBOTO aHKapaTPpHTa, OOHapyKuBAaT TeCHY!O IIpOcTpaHcTBeH- 
'yIO CBA3b C MOTOKAMH JIMMOyYprHTOB — JICHILMTOBbIX Oa3aJIbTOB TOPHOH BO3- 
bIMeHHOCTH Xapa-Yuia. OTH MaCCHBHbIe 6a3aIbTOHAHOTO OOMKAa MOPOAbI cya- 
aloT PAX yMOMHHABIHXCA BbILe HASKHX XOJIMOB K BOCTOKY OT BO3BbILLe¢HHOCTH 
apa-Ysla, OPHeHTHPOBaHHBIX BOJIb NMOAHOKbA KPyTOrO TeEKTOHMYECKOrO’ yc- 
yna xp. Bapanrunu-Xapa-Hypy. Or onucaHHpix JIeHIWHTOBBIX Oa3aJIbTOB BH- 
yasJIbHO HX OTJMYaeT CBeTIaHd KpacHo-Oypad oKpacKka HM OOusMe nopdhr- 
OBbIX BKPalJIGHHHKOB OJIMBUHa HM MMpOKCeHa, COCTABJIAIOWIMX B OTJeJIbHbIX 
Gpasuax Wo 50 06. % nopospl. 

- He ocraHaBsiMpasich Ha MUKPOCKOMHYeCKHX OCOGeHHOCTAX (beHOKPHCTOR, 
(MCIOLLMX B AaHKapaTpHTax COCTaB HM ONTHYeECKHe KOHCTAHTHI Te Ke, YO OAH- 
MH M aBruT JIMMOYPIHTOB HU JIEHIMTOBLIX Oa3aJIbTOB, OTMETHM JIMIIb CBOeOOpa- 
We OCHOBHOM Macchi sTHx Topo. TlocmeqHAA NOMHOCTbIO PacKpPHCTaJH30BaHa 
[ COCTOHT NPHOH3HTeEMbHO H3 PaBHbIX KOJIMYeECTB TOHYAHWIMX NPpH3MoueK MH- 
OKCeHa, MvlarHoKa3a U OTJeIbHBIX 3epeH CaHHAuHAa. Creko 3fecb He HrpaeT 
KOJIbKO-HHOYAb 3HAUHTeIbHOH pOJIH, COXPaHAACh JIMINb B BUMe OTIebHBIX 
eJIMKTOB, HACbIIeHHbIX MeJIbYaHIINMH 3epHaMH HM HYFOJbuaTHIMH HHAMBAAAaMu 
yAHOrO MUHepasia. XapakTepHO, YTO BbIJeeHHA MarMoKsa3a 3aMeTHO Mpe- 
pIMAIOT PASMEPbI OCTAJIbHBIX MHHePaJIbHbIX MHIMBUAOB UM OOpasyloT mozobue 
OHA JIA 3aKJIIOUCHHBIX B HHX MHKPOJIMTOB MMPOKceHa, OOYCJOBIMBaA BOOO- 
le pemky!0 B Oa3albTaxX NOHKHJIMTOBy!O CTPYKTyPpy. 

Vis npupeyeHHpix JaHHbIX NerTporpadpHyeckoro cocTaBa H XHMM3Ma BHO, 
TO 6a3aIbTOHAHbIe Nopomy BapyH-XypalickoH KOTJIOBHHbI OesyCOBHO Hesb3A 
ONOCTaBIIATb C OJIM3KHMM HM MO BO3pacTy WIM OMHOBOSPacTHBIMH KalHOson- 
KUMH rlaTo-6a3anbTramu LlentpambHon, CepepHolt Monro u Caan. Or maro- 
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6a3aIbTOB UX OTMMYAIOT He TOJbKO KpaliHe yMepeHHBbIe MaClITaObl H3BepKeHHt 
HO HM MOBbIWeHHad wemouHocTb. TlocmeqHAA U3 YKa3aHHbIX YepT HeCCOMHCHH| 
cOmKaet Oa3albTH! BapyH-Xypaa c OM3KHMM MO MHHepaJIbHOMy COCTaB 
JlaBaMU IeIOUHBIX JelMMTOBLIX Nopox, omucanHpix A. H. SapapHuKum uj 
rop. Mspraub B CesepHolti Manpuxypuu (?). 

Bnecre c TeM, Te 2Ke OCOOCHHOCTH XHMH3MA 3aCTAaBJIAIOT NpeAMO/araTb po}| 
cTBO HX C YeTBEPTHYHBIMH BYKaHHueCKHMH OOpa3z0BaHiamu Kyosu-Jlyxa u Cexe) 
po-SanagHoro Tu6era (?). 

Teonormueckve HccleqOBaHHA, MpOBeeHHbIe 3a MocseqHe Tosbl Ha Kpak| 
HeM toro-3anage MourouHu, BbInBHJIM TeCHyIO MIpOcTpaHcTBeHHy!0 MpHypouyer} 
HOCTb OXapaKTePH30BaHHbIX Oa3aJIbTOHAHbIX MOpO K KpyNHOMy TeKTOHHUYEC! 
KOMy WwBy BysraHcKoro pa3JIoMa, Mpovleratollero BOJb CeBEPHBIX OKPaH)} 
Bapyu-Xypatickoh kotraosuup. Ilo Bysranckomy pa3s1omy ocyllecTBIAETC:) 
CONPAXKeHHe JBYX Pa3/IHUHBIX reocTpyKTyPHbIX 30H — MonrompeKoro Auras} 
CJIOKEHHOFO MeTaMOpdHyecKMMH TOJIUaMH OpOBHKa HM CpefHerlasleosoucKor) 
reOCHHKJIMHaIbHoro mporu6a Bapyu-Xypal, BbINOJHeEHHOrO MOIIHbIMH TOU) 
WlaMU BYJIKaHOreHHO-OCcaOUHbIX POpMallui cpesHero naleo3s0a (cusypa — fe! 
BoHa). J|uTembHoe pasBuTHe ByvirancKoro pa3JlOMa, 3aJIO%KeHHOTO yxKe B HUK) 
HeM WIM HH3aX CpesHero mameo30K, OOYCJIOBHJIM HCKJIIOUMTEJIbHYIO CJIOMKHOCT J 
9TOH TyOHHHOM pasppBHO crpyxKtyppl. UWupokoe paspuruve 3fecb momy4null} 
MHTPy3HBHan JlexiTebHOCTb, MPOABJICHHaA B BHe pasHooOpasHbIxX TPellMH) 
HbIX HHTPy3Hii W JaeK ysbTpaOCHOBHOTO, OCHOBHOro uM KUcsOrO cocraBa. Ilo} 
cjleqHHe MpHHalexKaT KasJIeMOHCKOMy HM BapHCCKOMY TeKTOHO-MarMaTuye 
KUM IUMKJIaM. 

OxapakrTepH30BaHHble 3feCb UleMOuHbIe Oa3ambTOMAHHIe NMoposzb lOro-3al 
naguol Monro sBasiorca HaMOouee NO3HHMH BYJIKAaHOreHHbIMA OOpasoBa’ 
HMAMM, CBA3AHHbIMH C HOBeCHLIMMH 9TanaMu pa3BHTHA BywraucKoro pa3Jiomal 
Vcxoaa “3 cbakta HasleraHua JIeCHWMTOBBIX 6a3aJIbTOB H JIMMOypruTOB Ha Kpac 
HOMUBeTHbIC MIHHbI TPeTHYHOrO BOSsPacTa, CJlelyeT MosaraTb, uro dopMupoBaHHs| 
STHX SKCTPy3Hii HM MOKPOBOB MpOUCXOAMIO B KOHIe TpeTHUHOLO HIM Hayase WET 
BePTHYHOTO BPeMCHH — B STOXY aKTHBH3aHN TIBIOOBbIX JBYXKeHHH Hu dopME' 
PpOBaHHA COBPeMeHHOrO pewibectba CTpaHbl. 


j 


Bcecoro3Hblii HayuHO-HCc1eqoBaTebCKui Tlocrynusio 
TeoMOrHuecKHH MHCTHTYT 26 V 1959 


UWMTMPOBAHHAA JIMTEPATYPA 


1T.M. Taneesa, Bonpocs reonorun Asnu, 2, W437. AH CCCP, 1955. 2 A. H. 3a 

Bia pM 1K HH, O ByaKaHax oKpecruocte MapraHa H Mx slaBax. B COopH. aKkajleMHKy 

B. A. O6pyyepy kK MATHZeCaTUMeTHIO Hay4HOl HM Meqaroruyeckoli MeatetbuocTu, 2, Waa. AF 

CCCP, 1939. 3H. A. Mapuuos, Crpaturpapua Moxronpexoi Hapoguoi Pecny6muKu. 

JI., 1957. 493.M. My p3aes, IIpupona, Ne 3 (1957). 5 B.M. Cuuunern, Feono: 
THYeCKHE PeKOFHOCIMpOBKH B SaantaicKolH To6u, JI., 1956. 

{ 

} 
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Woknane Arkagemun nayr CCCP 
1959. Tow 128, Ni 4 


PEOJOCHA 


r. B. AHJPEEB 


KOHTAKTOBO-HH®HMJIBTPALMOHHbIE CKAPHbI 
BBJIM3H KAPBOHATHTOBbIX TEJI KOHAEPCKOFO MACCHBA 


| 
(II pedcmaeneno akademuxom J. C. Kopocurnckum 1 VI 1959) 


B nocueqHue rosbl B reosOTHueCKOH JIMTepaType NOABMJICA PA HOBBIX Co- 
DULCHHH O KapOOHAaTHTOBLIX MecTOpox*KeHuax CCCP u 3apyO6exKHbIX cTpaH. 
HeKOTOPBIX H3 HHX BCKOJIb3b YMOMHHAIOTCA CKapHbl, OOpasyloulvecs Ha KOH- 
AKTe KapOOHATHTOB C BMEIalOWIMMM yJIbTPaOCHOBHbIMH nopogamyH (1, *). Ham 
JeACTABJIACTCA, UTO STH OUCH HHTePeCHble OOPas0BaHHA 3aCJyKUBAT Oovee 
ipewevieHHoe cyxKeHHe O reHesvce H CaMHX KapOOHATHTOB. 

SyeCb Mbl KOCH€MCH HeKOTOPBIX OCOOeCHHOCTeH KOHTAKTOBO-PpeaKI[HOHHbIx 
‘ApHOB, COMPOBOXKAAaIOulNX KapOOHaTHTOBble Tesla B Npesesax KoxgsepcKoro 
CCHBa. ' 
 Kongepckwi mMaccnB pacnosoxKen BOIM3H BOCTOUHOK rpaHhubpl AfaHcKoro 
Ta, Ha JeBoGepexkbu p. Man, 4 BXOJMT B COCTAB KOMIJI€KCa YJIbTPaOCHOBHEIX 
\eJIOUHbIX HHTPY3HBOB, B MOceqHve TOAbI H3yTAIOWLUXcA B Mpefetax Anmpax- 
Oro muta. I]noujaqb MaccuBa okoO 38 KM?, crpoeHHe ero KOHIeHTpHyecKH 
DHaJIbHOe, OOYCJIOBJICEHHOe HaJIHUHeM WeHTPaJbHOTO Apa HM ABYX OKPyKaroulux 
°O KOHILCHTPHYeCKHX MOJOC, CJIOMRKeHHbIX NOPpOAaMH Pa3sJIM4HOrO COCTaBa. 

- llentpaibHaa uacTb MHTpy3uBa cOx%KeHa AyHHTaMH HM MMpPOKCeHuTaMhH, 
Spas ylOuluMH M3OMeTpHYHOe B Mahe TelO AHaMerpoM 5,0—6,0 Km. 

Ilo nepucdbepuu o6HaxkaloTca KOCbBUTHI, OOpasyriOllWe KOJbIO WHPHHOH jo 
JO M, HW KBaplleBble MOHIOHUTHI, AHOPUTbI H TpaHUTy!, CJlaralolMe BHeLIHee 
OJIbIIO WIHpHHOK WoO 700 mM. KocbBuTbi OOpasyloT Take pA HempaBuJIbHbIx 
JI B WCHTPaIbHOH uacTH MaccHBa. 

Bmemlarolive noposbl MpescTaBJieHbI MeCuaHHKaMH, aJIeBPOJIMTaMM M aprHi- 
WTaMH CHHHicKoro KomMMeKca. B6OIM3H HHTPY3HH STH NOPOAbI MpeBpalifeHs) 

THEHChI H TpaHHTH3HpOBaHHble MeCuaHHKH. 

Kap6OoHaTuTbl CJlaralor pay, “KOHHYeCKHX CwJOeB», PacnOsararouluxca m0 
2pudepHH MaCCHBa Cpe KOCbBHTOB, AHOPHTOB, MOHIOHUTOB, TpaHHTOB, a 
1KXKe BO BMEILaIOWIMX WOposax 9K3OKOHTAKTA. OOBIYHO OHH MpeACTaBJAIOT Ce- 
WU MapaJviesIbHO 3auieratollux Te. MoujHocrH TakKuX KapOOHAaTHTOBbIX Tew, 
apbupyroT or 0,5 no 40 Mm. Tlamenue ux Bcerga HanpaBJeHO kK WeHTpy MaccHza, 
MIbl WaleHuaA KOeO6smoTca oT 35 jo 60°. 

[aBHbiM MHHepasioM KapOOHaTHTOB ABJIAeTCA KaJIbllMT. BropocreneHHbie 
UHepaJIbl MpeACTaBJIeHbI AMOMCHLOM, Tpoccy/JIApOM, MOHTHUYeIIHTOM, dopcre- 
ATOM, TaJIbKOM, XJIOPHTOM, Be3yBHaHOM, IIMHHeJIbIO. 

BOu3H KapOOHaTHTOBBIX Te HaGJIOJalOTCA KOHTAKTOBO-HHDHIbTpallHou- 
Ie CKapHbl. MouyocTH 30H CKapHOB KOseOIOTCA B INMpOKUX Mpefenax (oT 
cM 0 70 M) M 3aBHCAT OT XapakTepa BMelLalOWIMX MOpok u TiyOuHEI 9po- 
{OHHOTO cpe3a. 

MaxkcuMadbHol MOWHOCTH CKapHbl AOCTHTaIoT BOJIM3H KapOOHATHTOBBIX TEI, 
WieraloulHX CpeH KOCbBHTOB B y4acTKaX HawOobilero SpO3sHOHHOTO cpe3a 
ceBepHol yactH MaccuBa. HavMeHbulad MOLHOcTb (4—6 cm) oTMeyaeTCH B Oj 
i H3 30H JMOMCHAOBHIX CKaPHOB BOJIH3H 2KUJIbI KApOOHATHTOB, 3alerarollleH Cpe- 
{ MecuaHHKOB Ha yuacTKe C HavOoslee BbICOKOH THICOMeTPHYeCKOH OTMETKOH. 
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maccupa. Belliaroulve 2kHJIy KOCbBUTHI CO CTOPOHbI BUCAYerO Ooka MpeBpallleH} 
B CKapHbl. 30Ha CKapHoB MMeeT MoujHocTb 70 M. B weKalllem Ooky CKapH} 
CKPBITbI MOULHBIM TW1aUlOM aJJIOBHaJbHBIX OTJOXKeHHH. BOIM3H 2KUJbI, B MATS 
Basie O—45 M, BbIJeIAIOTCA MePOBCKHT IIMMHeJIb-MOHTHUCJJIAT-KaJIbILMTOBb 
ckapHnl. [lepopckuT u WNMMHeIb caaraioT 2—3% MoOpombl, U3spekKa cojepRe 
Hue ux Qocruraer 15%. Onn HaGmogaiorcsd B Bue OKTAI[PH4eECKUX KpHCTasC} 
BeHUHHOH 0 5 MM. KaJIbIHT B ITOH 30HE CKAPHOB COCTAaBJIAeT LO 40%. IIo Mef| 
yWaJieHus OT KapOOHATHTOBON xKUJIbI COMeprKaHHe ero MafaeT M MOpoa cTaHc 
BHTCA IIPeHMYyLIleCTBeHHO MOHTHUEJJINTOBOH. ' 

Tlanee OT XKWJIbl BbIeMAeTCA 30HA LINMMHeIb-MOHTHYCIMTOBLIX CKAapHC} 
momnoctbio 10—15 m. IInunenb coctapiaer 3gecb 2—3%. Crezyroulaa 30H} 
ipescTaBsleHa MHpOKCeH-rpavaToBbiM cKapHoM. IIpu arom coflep»KaHHe rpanat} 
YBeIMUMBaeTCA M10 Mepe yaeHHA OT KapOOHaTHTOBON 2%*usIbI. MakcHMaJbHC} 
coylepxKanue rpavata focruraet 40%. B mMpoKkceH-rpaHaToBbIxX CKapHax MF 
pOKCeH MpescraBeH Auoncuyom c 22% regenOepruToBOu MOJIeKyJIbI, rpaHaT ~ 
rpoccyispom c 20% aH{paquToBol Moviekysnl. Jlamee OTMeuaoTcaA HOPMadJE 
HbIe KOCbBUTHI. [paHuubl MexKAy 30HaMM PeskHe. . 

Unorya BOM3H XKHI KapOOHATHTOB, pacceKalOllHX KOCbBHTLI, 30Ha MOHTH 
YeJJIHTOBBIX CKAaPHOB OTCYTCTByeT HM HaOJOJaloTCcA JIMIb PpaHaT-KaJIbIlMi 
I(HPOKCe@HOBbIe CKaPHbI, Mepexoallue 3aTeM B TpaHaT-MMpOKCeHOBbIe CKapHil 
M elle Jasiee B KOCbBHTHI. 

[paHat-upOKCeHOBble CKapHbl WHPOKO pa3BUTbI BOJIH3H KapOOHAaTHTOE| 
gasleralouluX B KBapIeBbIX AMOpuTax MH MOHWOHUTaX. MowlHocTH 30H cKapHo| 
jio 1O—15 m (cyqa no pa3Banam). M3-3a oTcyTcTBHA KOPeHHbIX OOHAaKeHH | 
CTpoeHHe 3THX 30H MOKa elle He H3y4eHO. 

IIpenctaBiaioT HHTepeC CKaPHbl, OOHaxKalonyseca BOIM3H 3anaqHor) 
KOHTaKTa MaCCHBa Cpe MeIKO3eCPHHCTHIX rHelicoB. THelcbr uMeloT rpaHobla 
CTOBy!0 CTPYKTYpy H CJeyIOuLMH MMHepabHbIM cocTaB: Kasmuuinat (40%) 
about (30%), KBapu (30—25%), Ouorur (1—2%), MycKoBuT (eqMHHMUHET 
3epHa). 

OxapakTepu30BaHHble THeHCbl pacceKaloTca 3eCb cepHel KapOOHAaTHTOBEI 
KU, OOafarouldX YeTKMMM KOHTaKTaMH. JleTambHOoe M3y4eHHe KOHTAKTOBO 
MeTACOMaTHYeCKHX MOpPOA BOMM3H OMHOM U3 TaKUX *KuA (Ne 2) no3BomuNO yera 
HOBHTb HaJIM4He OTYCTIHBOM MHPUJIbTPallMOHHO-MeTaCOMAaTHYeCKOH 30HAaJIE 
HocTH. HemocpefcTBeHHO B BUCHY¥eM OOKY %XKMIbI HaGsmogatorcsa: 1) 30Ha AMONCcH 
moporo ckapHa (MoulHocTb 0,2—0,5 M); 2) 30Ha 9mMJOT-AMoncHAOBOrO cKapH. 
(moutHocTb 0,1—0,2 Mm); 3) momeBouImaToBad 30Ha, ClOxKeHHaA aJbOUMTOM | 
KaJIMIUNaTOM (MOU{HOCTS 0,1 M); Jaee oTMeyaloTCcd HOpMaJIbHBIe THelicHl. Kap 
GoHaTHTOBaA *KHJIa MMeeT MOULHOCTS 1,6 M, MaflaeT K WeHTpy MaccuBa nO yr 
sloM 55°. )Kusla 97a CJ1IO%KeHa B OCHOBHOM KaJiblluTom (92—95%). Kpome KaJb 
HTa B CocraBe ee HaOwlofatoTcA MemKue (0,1—3 mM) 3epHa dbopcreputa u cep 
MeHTHHa. 


OnucaHHbli paspe3 wWimiocTpupyer mpuMep KaJIblHeBOoro MeTacoMa1us 
mpH POpMMpOBaHHN XKHVJIbI B PHelicax. 

Tak Kak 9TOT Mpolecc Npoucxo_us MpH onpegeneHHoL TemilepatType H 1c 
CTOAHHOM OObeMe, MBI, MO-BH2MMOMy, HMeemM 3yecb cuyuali H30TEPMO-H30XC 
puueckon CucTeMbl. AHasIM3 MuHepaJIbHOrO cOcTaBa 30H MO3BOMAeT BHILeMUT 
MHepTHble KOMMOHeHTH! (SiO,) H BHOWHeE NOABYXKHBIe KOMMOHCHTHI (B NOpaaK 
yObiBaHua NosBuxKHoctu: HeO, CO2, Na2O, KeO, MgO, CaO, AleOs). 

B HyjeBol 30He (0603Ha4yuM TaKuM C6pa30M KapOOHaTHTOBYIO %KUYy) Tak 
HbIM MHHepaJiOM ABJIACTCA KaJIbIMT. OH BBITeECHHJ BCe KOMNOHEHTEI MOpOLE 
cy6cTpata. 

B 30He AMOMCHROBEIX CKaPHOB YCTOHYMBBIM OKasasicA AHONCH, BOSHUKUIM 
B PesyJIbTaTe COCAMHCHUM e@pTHOrO KOMNOHeHTa, SiOz, c MpHBHeCeHHBIMH pa 
tpopamu CaO u MgO, uemy comyrcrBopano BbITecHeHHe u3 3TOM 30H Naot 
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O, AlzOs. B 30He AuoncnyzoBbIx cKapHos Na2O, K20, Al2Os craHoBatca noz- 
%KHDIMH. B 30He SM OT-MONCHOBLIX cKapHoB NazO u KeO coxpauaior cBoro 
pbaBwKHOCTb, a AleOs craHoButcs HHepTHpM. B sto CcBA3H B culeqyrouleH 30He 
sAPALY C AMoMcHAOM OOpasyioTcA MMHepasbl PpynMbl 3M ZoT-Wousuta. Tlocner- 
We CJlararoT 3fecb oKo0 30% 30HbI. B caemyromlei 30He Na2O, KeO, AleOs 
PPAIOT CBOIO IIOJBYXKHOCTH, 4TO OOYCIOBINBAaeT OOPasOBaHHe KaJIMIMaTa HU aJib- 
ta. Becb KBapll 9TOH 30HbI YXOANT Ha OOpas0BaHHe MomeBLIx wnaToB. Mout- 
(OCTb 3OHbI MpAMO 3aBHCHT OT OOIeH MOM[HOCTH 30HbI CKapHos. 

| B s3akmioueHve CuHTaeM HeOOXOAHM OTMeTHTb culesyroulee: 

1. B ycnosuax Kongepckoro HHTpy3HBa O6pa30BaHHlo KapOoHaTHTOB conyrT- 
TBY€T KOHTAKTOBO-HHDHJIbTPalHOHHOe CKapHooOpa30BaHne. 

2. IlporekatoujHe MpH 3TOM MpOLecchI OYeHb XOPOMWIO OObACHAIOTCA C NO- 
(MMH TeOPHA MH*PHJIbTpawHOHHOrO MeTacomaTos3a, pa3paOoTaHHoKL. JI. C. Kop- 
kuHcKuM (3, 4), 

3. Caenyer, BMecTe C TEM, 3€MeTHTb, YTO H3BECTHO MHOFO yJIbTPaOCHOBHBIX — 
|{eIOUHBIX KOMIJI€KCOB C KapOOHaTHTaMH, He CONMpOBOxKAaOulMMucA Noposamu 
julla CKapHOB. OTO CBOMCTBeEHHO TeM KOMIWJIeKCaM, B COCTaBe KOTOPBIX B 3HauH- 
‘CJIbDHBIX KOJIMYECTBAX OTMeYAIOTCH MOPOAbl HMOMUT-MebTeHTUTOBOH cepHu. 
BepOATHO, STO OODACHACTCA BbICOKOM AKTHBHOCTbIO IeJIOUHbIX MeTAJJIOB, IpH 
KOTOPOH KaJIbUMT CTaHOBHTCH ycTOMUMB HeMmocpesCTBeHHO C Ie/OUHBIMH 110- 
J€BbIMH LunaTaMH, YM MU HCKJIIOUaeTCA BO3MOXKHOCTbh peaKUHH M@KY HAMM C 
)Opa3s0BaHHeM CKAapHOB. 


Bcecoto3sHbld HHCTHTYT MHHepaJbHoro Tloctynuso 
CbIPbA 6 V 1959 


UMTHPOBAHHAA JIATEPATYPA 


| 

17. B. Augzpees, Tp. II Bcecowsn. nerporpaduy. copem., Tamkent, 1958, 
A.W. Tuus6ypr, E. A. Heuaespa uap., Pexkomerambubie kapOonaTuTH, M., 
Les. 3 7I.C. Kop XH HCK HH, OuepK metacomaTHyuecKHXx MpoleccoB, B KH. OcHOBHBIe Npo- © 
HIeMbI B YYCHHH O PYAHbIX MecTopoxseHuaAx, M37. AH CCCP, 1953. *#7.C. Kop «xu H- 
°K HU i, DusHKO-xMMMYeCKHe OCHOBbI aHamH3a MaparevHe3sucoB mMHHepasos, M., 1957. 
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Jloxsagap Akafemun Hayk CCGP 
1959. Tom 128, Ne 4 


C. M. AHJ/POQHOB 
KO3bEPEUEHCKHM BOKCHTOBbIM TOPM30HT 
HW ErO CTPATKIFPA®HYECKOE FOJIOJKEHHE 
(IIpedcmaseaeno axademuxom H. M. Cmpaxoem 4 V 1959) 


Ha socrouHom ckoHne Cesepnoro Ypana A. K. Tankosckni oOnapyxue 
BilepBble GoKcuTs! Ha p. Kosbeit (nputok p. Barpana), B 12 kM kK wry or Fr. Cey 
BepoypauIbcKa. OTH OOKCHTbI OH CYHTaJI MO BOSpacTy CHHXPOHHBIMH Opy/leHe; 
HHIO MecTopoxkseHua «Kpacuaa Ilanouxa». Ilo3qHee stomy OoKcuTOBOMy To 
PH3OHTY ObIvIO JaHO Takoe xe BO3pacTHOe ToOKOBaHHe B padore A. B. Ileus 
(4), Koroppili cuutas KosbepeyeHcKoe MecTOpOxKeHHe 1OX%KHOH KPaeBOH 30HOI} 
opyfeHenua Tlerponapmopckoro OoKcuTosporo GacceHa. AnalusupyA BuO; 
BO cocTaB cnucKa (ayHbl, coOpanHot A. K. InagKoscKkum (') B CaMOM KO3be% 
peueHCKOM OOKCHTOBOM FOpH3OHTe HM HemocpeACTBeEHHO B MepeKPHIBaIOULUX ere 
M3BeCTHAKAaX, A emle B 1943 r. npuiied K BHIBOLY O TOM, 4YTO OOKCHTOBHIN Mac} 
OOHapyXXeHHbIi Ha p. Kosbeli, ABJISe€TCH CAMOCTOSTEJIbHBIM, HOBbIM OOKCHTO! 
BbIM TOPH30HTOM. OcHOBaHHeM MOCJyxKHIO TO OOCTOATeIbCTBO, 4TO dayHal 
co6panHaa A. K. [nagqKoscKkuM M3 camMoro 60KcHTa, THNHYHa He JIA OOKCHTO: 
BOrO TOPH30HTa MecTopoxKeHHA «Kpacuasn IlanouKa» vu Jake He AIA Hemocper) 
CTBeEHHO MepekppiBatoulAx ero c1oeB (Dib u Dic), a AA Oomee MOJIONBIX OTs 


jloxkennit ropusonta D3d (cm. puc. 1). OmHako AIM OKOHYATebHOTO pewieHUs 
3Toro Bompoca «A B 1943 Tr. NpoHsBel MONOJHUTeIbHBIC HaGsIOeHuA U COOph 
(payHbI Kak M3 CaMOro PyAHOFO TOpHsOHTAa, TAK HM H3 BMelWarOUMX ero TOPO. 
M3 coOpaHHow dbayHbl B PyHOM ropH30HTe MHe yJalOcb onpeyemUTh culelyto- 
uive ee Bub: Theodossia superba Eichw., Spirifer davousti Vern., Carinatina 
arimaspa Eichw., Atrypa devoniana Webster, Chonetes sarcinulata Goldf., 
Ch. aff. verneuili Barr., Stropheodonta ex gr. uralica Vern., Str. nobilis M’Coy 
Schizophoria ex gr. striatula Schloth., Camarotoechia strajeskiana Vern., 
Gypidula ivdelensis Khod., Pleurotomaria sp., Septalaria sp. u mHorounc- 
JICHHbIe TOHHATHTHI H3 poga Agoniatites. CpaBHuBaa 9TOT cCMMCOK dayHbl CoO 
cnucKOM, npHBeseHHbmM A. K. TnaqKopcKkum (1), MOKHO CileaTb BEIBOL O nou 
HOH aHaJIOrHH HX BHAOBOrO cocTaBa. Ko3bepeyeHckoe pyHOe TeNO CoriacHo 
Ne€PeKPbIBA€TCA TEMHO-CePbIMH TIMTYATbIMM USBeECTHAKAMH, COfep>KallluMH 
Theodossia superba Eichw., Carinatina arimaspa Eichw., C. paradoxa 
Scup., Gypidula ivdelensis Khod., Chonetes verneuili Barr., Stropheodonta 
uralensis Vern., Conchidiella devyi Ochlert, C. weberi Khod., Atrypa kolymen- 
sis Nal. u Karpinskya cf. conjugula Tschern. 

IIpuBeweHHI KoMMeKc (payHbl, Tak Xe KaK M CNHCOK BUOB, COOpaHHEIx 
W3 KO3bePeYeHCKOFO OOKCHTOBOFO TOPH3OHTA, CBUAeETEIbCTBYeT O TOM, UTO JaH- 
HOe OOKCHTOBOe OpyeHeHHe HeOHOBOSpacTHO OpyAeHeHMIO MecTOpoxeHHA 
«Kpacuaa Ianouxay mu npuypoueHo kK OCHOBaHHIO TopH30HTa Did 


IIpocsexkuBaHHe OOKCHTOBOrO TropH30HTa C 1ora Ha CeBep, M0 HallpaBJIeHHIc 
k p. Barpan, noKasa10, ¥To stor pyAubIli TopH3s0HT BMeCTe C MepeKpbIBaIOWLHMh 
€TO IWIMTYAaTBIMH H3BCCTHAKAMM TopH3s0HTa D!d sameraeT Ha CBeTJIO-CepbIX P¥- 
(POreHHBIX H3BeECTHAKAaX TOPH30HTAa Dic, OOHaxkalomjeroca Ha mpaBom Gepery 
p. Kospeii. 
Takum o6pasom, 6oKcuTOBoe opyseHenne Ha p. Kosbeli aBAeTCA HOBBIM Ca 


MOCTOATEJIbHBIM OOKCHTOBBIM TOPH3OHTOM, 3aJleralolulHM B OCHOBaHHM mwuTua: 
TBIX H3BeCTHAKOB TopHsonta Did. 


EcuIM KO3bepeyeHCKOe OpyyeHeHue JeliCTBUTeEIbHO ABIIAeTCA CaMOCTOATE JIB: 
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‘IM CTPaTHrpaduyecKHM TOPH30HTOM, TO MbI BIpaBe MpekMomaraTb Haye 
ila CHHXPOHHBIX OpyleHeHHH 3a npegzentamu KosbepeyeHcKoro MecTopoxKe- 
lia. C 9TOH TOUKH 3PpeHHA MbI NOMbITAaeMCA MepecMOTPeTb BCe H3BECTHbIE B Ha- 
romllee BPeCMA OOKCHTOBbIe M€CTOPOXKJCHHA BOCTOUHOFO cKWOHa Ypavia. 

SaHHManch leTaIbHOH cTpaTurpadveli oToxKe- 6 
HM, BMelaIOUlHX OOKCHTOBbIe OpyeHeHHA Ha BO- 
OYHOM cKJOHe CeBepHoro u CpegHero' Ypausa, 
M yflaslOCb YCTaHOBHTb, YTO PA JaBHO UB3BeCTHbIX 
oOHapy2XeHHbIX pa3JIM4HbIMH reosoraMH (A. K. Tnaz- 
pekHH, H. A. Kapxasun, A. H. Xojauesuy, 
. E. Henaxos) Touek 60KCHTOBBIX NpOABJeHHH O]- 
BOSPaCTHbI C KO3bepeYeHCKHM OOKCHTOBbIM FOpH30H- 
M, 4TO AO CHX NOP ellé HMKeM He OblwiIO yCTaHOBJIeHO. 
JOKCHTOBbIC NPOABJIEHHA KOSbepeyeHCKOrO TOpHso0HTa 
ACIPOCTpaHeHbI Ha OYeHb GOOJIbIIOM MPOTAKeHHU B 
kepHAMOHAaIbHOM HanpaBuenuy, oT p. JloOBbl Ha tore 
p. Jlo3ppbr Ha ceBepe. Ha p. JloOBe, Ha ee JeBOM 
pery, B 2,5 KM K toro 3anagy orf noc. Ilatitanxa, B 
942 r. A. K. Tnaykosckum O6piI0 BrepBble OOHa- 
yxeHO Jlo6BHHCKOe OOKCHTOBOe MecTOpOxeHHe, 
THOCALCeCH, HECOMHEHHO, MO BO3pacTy K KO3bepe- 
2HCKOMY OOKCHTOBOMY TOpH30HTy. SaseraeT OOKCHT 
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ic. 1. CBofubli cTparurpaduyeckul paspe3 oKpecTHocTel Tropofa 
eBepoypadbcKa. / — KoOHrIIOMepaThI, MeCUaHHKH HW PIMHUCTHIe CaHIbI 
)IMMUKTOBOFO CocTaBa; 2 — H3BeECTHAKH CBeTIIO-Cepble MU Cepbie, Mac- 
IBHbIe, pudorenubie c Gypidula askynica, Hypothyridina ex gr. cuboi- 
Ss; 8 — CJIaHILbI TIIMHHCTHIe C MPOCOAMU TEMHO-CePbIX M 3eJ1eHOBAaTO- 
|PbIX HSBeCTHAKOB Cc Hypothyridina ex gr. cuboides; 4 — usBecruaku 
pble H CBeTJIoO-cepble, MaccuBHbIe, pudorenubie, c Enanthiosphen sp., 
ie oophalus burtini, Conchidiella karpinskii u C. rossica; 5 — 
BeECTHAKH TeMHO-Cepbic, 6UTYMHHO3HbIe, CMouCTHIe, C Conchidiella 
eudobaschkirica; 6 — 6orocNoscKuH 60KCHTOBbIM YTropH30HT; 7 — 
BECTHAKM CBeTJIO-Cepble, MacCuBHble, pud@orennpe, c¢ Conchidiella 
alivkini, C. strelebniensis, Gypidula moldawantzewi, Carinatina 
imaspa, Spirifer superbus; 8 — u3BpeCTHAKH TeMHO-Cepble, muauTUAa- 
le, KPeMHUCTbIe, C MPOCJOAMM TJIMHUCTHIX HM KPECMHMCTHIX CJaHWeB 
‘mecuanukos, ¢ Catinatina arimaspa, Spirifer superbus, Buchiola 
9. Hw Tentaculites; 9 — Kosbepeyenckuii GOKCHTOBbI TropHsoHT; 
) — W3BeCTHAKM CBeTJIO-Cepble, MaccuBuble, pudorennple, c Gypidula 
itima, Conchidiella weberi, Spirifer superbus, Karpinskia conjugu- 
, Camarotoechia nympha; // — u3pecTHAKH TeMHO-Cepble, CJIOHCTHIE 
Conchidiella vagranensis; 12 — cy6poscKnii 60KCHTOBbIM Tropu30HnT; 
3 — W3BeECTHAKM CBETIIO-Cepbie C PO30BbIM OTTCHKOM, MaccHBHble, 
idorenuble, c Gypidula procerula, Karpinskia vagranensis; /4 — n3- 
CTHAKH CBeETJIO-Cepble, MaCCHBHble, pucdborenuHble, Mo Mpoctupanulo u 
‘pecT wero 3aMelaloTcA Tyd@onecuanukaMu, TydoclaHWwamMu, TyPOKOH- 
ioMepaTaMu C MOKpoBaMH MabasoBbixX Mopd@uputos. B wspectTakax 
pana dayua: Gypidula olga, Plektatrypa marginalis, Lissatrypa 
igranica; /5 — u3BeCTHAKH TeMHO-Cepbie, OHTYMHHOSHbIe, C MpocJio- 
(Mi TAMHMCTHIX CaHIWeB, MCeCYAaHHKOB MU KOHTJIOMepaToB; B OCHOBaAHHH 
erjla KOHTJIOMepaTHI HIM NeEC4YaHHKH MW CJAHILbI; B M3BECTHAKAX BCerpa 
y“cyTCTByeT Conchidium vogulicum; /6— u3BeCTHAKH CBeTJIO-CepHle 1 
JACHbIe, MaCCMBHble, pudorenuple, c aynoli: Conchidium soschkini, 
rooksina striata; /7 — nop®uputTbl anfe3sHTo-6a3abToBoro CocTaBa, 
AJIONHJIHTbI, MHHMavieKaMeHHble THaJIOMHJIMTOBbIe JaBbl C MpocloAMU 
TyYPoB WH JHH3 H3BECTHAKOB 
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(Oro MECTOPORKeCHHA Ha CBeTJIO-CePbIX MACCHBHbIX PHOPeHHbIX H3BECTHHAKAX,, 
IHXPOHHBIX MO BO3PpacTy H3BeCTHAKaM FOpH3o0HTa D!c OKpecTHOCTeH MeCTO- 


mK eHusa «Kpacnaa MWanouxa». B stTux u3BecTHAkax Ha p. Jlo6Be co6paHa 
. K. TnagkosckuM w Hamu cylefqyioulad dbayHa: Gypidula intima Khod., 
. ex gr. ivdelensis Khod., Camarotoechia nympha Barr., C. livonica Buch..,. 
lenoschizma operosa Khod., Karpinskia conjugula Tschern., K. fedorovi 
schern., Sieberella ex gr. sieberi. Ha 6epery p. Jlo6Bbl KpoBaa aToro 6oKcH- 
BOrO TOPH3OHTA Pa3sMbITa HW CTpaTurpadpuyecknHh pa3spe3 OOPHIBaeTCA OOKCH- 
BbIM TOPH3OHTOM, KOTOPbI 3aieraeT Ha OUCHb HEPOBHOM 3aKaPCTOBaHHOH M0- 
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BePXHOCTH YKa3aHHBbIX BbILIe PHPOreHHbIX MSBECTHAKOB. OrcyrcTBHe KPOBJI 
OKCHTOBOFO TopH30HTa He Jao BosMoxkocTu A. K. [maKoBcKoMy ycTaHOBHT} 
CHHXPOHHOCTb JIOOBHHCKOrO OOKCHTOBOFO FOpH30OHTa C OPyHeHeHHeM Pp. Ko3ber 
Yka3aHHblii aBTop B cBoeli padote (7) OTHOCH 3TO OpyAeHeHve K THMy OpyAK 
HeHHH MecropoxmeHua «Kpacuaa IlanouKka», c TOH JIMIb pa3sHulleH, Kak O, 
nojarant, uro B JIOOBUHCKOM MeCTOpoxKAeHHA Mact OoKCHTa MoOscTHaerC; 
KOOJICHICKHMH W3BeCTHAKaMH, a Ha [lerpomaBoBcKUX MeCTOPO*KMeHHAX (te ¢ 
Ha Mecropoxkjenuax «Kpacuaa Ianouka») moyBol OOKCHTOBBIX 3aJle%KeH ABJI5} 
1OTCA BePXHE/YVIOBCKHe KapOOHaTHbIe ocayKu. B sTow xe paoorte MOLYepKy, 
BaeTCA TO OOCTOATEbCTBO, YTO 3aeraHHe OOKCHTOB NMeTPOMaBJOBCKOrO THMAa Hy} 
KOOJICHICKUX H3BeCTHAKAX BMepBbIe OOHapyxKeHO TO/bKO Ha OfHOM JIOOBHE; 
KOM MecTopoxkteHun. Kak 2To OyeT BUAHO M3 HawIMX JaHHbIX, sasleranKe OOK, 
CHTOBOFO TOPH30HTa Ha U3BECTHAKAX, MOACTUMAIOMMX JIOOBHHCKOe OpyeHeHH 
OUeHb WIMPOKO pacipocTpaHeHo. | 

Cesepnee JloOpuucKoro MecropomyeHua, y moc. MWlaliraHka, oOHaxKatoTes 
TEMHO-Cepble CJIOHCTHIe GOHTYMHHOSHBbIe PIMHACTHIe AMPUMOPOBbIe H3BeCCTHAKE 
coyepxKauiue Gypidula ivdelensis Khod., Carinatina arimaspa u Theodossié} 
superba Eichw. u 3auleraioujve Ha OUCHb HEPOBHOM MOBepXHOCTH CBeTVIO-Cepbl} 
MACCHBHBIX PH(POreHHbIX H3BECTHAKOB, MOfCTHJIAIOWIHX JIOOBHHCKOe OpyeHeE) 
Hue. Euje cepepHee, mpHOmuu3TeIbHO B 8—4 KM Ha ceBepo-3anay or noc. Lar} 
tauka, M. E. Henaxospim ycranoseHo Wlairanckoe OOKCHTOBOe MeCTOPOK Ie; 
He, PYAHbI TOPHSOHT KOTOPOrO BaeraeT Ha HEPOBHOH MOBePXHOCTH CBeTIIG 
CepbIX MACCHBHbIX PHCOreHHbIX H3BeCTHAKOB P. JIOOBbI H MepeKPbIBaeTCA BBILG 
ONMCaHHbIMH TeMHO-CepbIMH TVIMHHCTbIMH aM@PHMOpOBbIMH H3BeCTHAKaMH. VY) 
‘TOJIbKO UTO H3JIOXKEHHOFO OTYETIHBO BHAHO, UTO aHHoe OpyeHeHHe MpuHa}j) 
NexKUT 10 BO3pacTy K KO3bepeyeHCKOMy OOKCHTOBOMy TropusoHTy. Ente ceBef! 
Hee, Ha p. Tote, BocTrouHee noc. Tota, B 1942 r., A. K. [aagqKoscKuM Obit) 
BIepBble OOHAPyXeHb! OOKCHTHI, KOTOPbI€ OH OTHOCH K OorocsIOBCKOMy OOKCr 
TOBOMY TOpu30HTy. STO npesnomomwenve A. K. [maqKoscKoro 6plI0 MO_BepI 
HyTO comHeHHIO M. E. Henaxospim, KOTOpbIM MpaBYIbHO CuMTaJ, YTO BO3pac 
TorHHcKoro MecTopoxKyeHHA Gomee ApeBHuli. OnHako TouHoro crparurpady, 
YeCKOrO MOJOKeEHUA STOO OPyeHeHUA B TO BPCMA HM He ObIWIO yCTaHOBJIeHG 
B HacTosilee BPeMA, UCHOMb3yA MaTepuaibl M. E. Henaxopa u HalliM cTpaTy 
rpaduyeckve UCCeEOBaHHA, MOXKHO C MOJHOM YBePeHHOCTbIO yTBep2xKLaTb, UT: 
OOKCHTHI TOTHHCKOTO MeCTOPOXKCHHA ABMAIOTCA BO3PACTHBIM AHAJIOPOM KO3bE 
peyeHcKoro ropu3oHTa. CepepHee ToTHHcKoro MecTopoxKJeHHA, B OKpecTHOcTA; 
r. Kapmuucka, Opllo paHee ycTaHOBJeHO HeCKOJIbKO OOKCHTOBIX MeCTOPOX*K IE 
HHH. OTH MecTOpOXRAeHHA BNoceqcTBHM u3syyanuch A. K. TnagKoscKuM, KC 
TOPbIM CUMTA UX MIpMHalexKaulMMH K GOorocoBckoMy ropH3so0HTy. B HacTos| 
lee BPeMA, B Pe3yJIbTaTe JeTaIbHOrO W3yYeHHA CTpaTHrpaduyeckoro paspes 
B OKpecTHocTax r. Kapmuucka, ¢C NOHO yBepeHHOCTbIO MOKHO yTBepKMaTb, UT 
yacTh STHX Borocmopckux MecTopoxKeHuli OTHOCHTCA He K GOorocOBCKOMY 
a K KO3bepeyeHcKoMy TropHsoHTy. K Ko3bepeyeHcKOMy GOOKCHTOBOMy TOpH30H 
Ty, HECOMHEHHO, IIpHHajiexkaT BCe TOUKM OOKCHTOBLIX OPyeHeHH, pacnomo 
2KeHHbIeC Ha BOCTOUHOM KPblie OOrocOBCKOH AHTHKJIMHAaJIM, T. @. Ha BOCTOU 
HO okpavHe Borocuoscka, B Jone p. AutunkuHa. JloKa3aTeibcTBOM Cy KM 
TO OOCTOATEIbCTBO, YTO PY/HbIH TOPH3OHT STHX MecTOpOReHHM 3ameraeT H 


; 

Ha TopusonTe De, kak 9TO CUNTaOcb paHee, a Ha M3BeECTHAKAX TOPH3OHT) 
1 9 40 

Dc, H lepekpbipaetca He w3pecrHaAKamu c Conchidiella pseudobaschkiric 


Tschern. (ropu30nr D3b), a ruMHUCTBIMH “sBeCTHAKaMH ropusouta D3d (env 
puc. 1). Uro xe kacaerca opyqeHeHHii, pacnonoxeHHbIx 3anagHee Borocuor 
€Ka, TO OHH T0Ka OYCH MOXO U3YYeHEI, H JIMIb 1Ba BbIXOLa OOKCHTOBBIX OPy 
AeHeHHH OesyCOBHO MpuHalexKaT K OorocoBcKOMy ropH30nTy. OHH u3 HH 
oOHaKaeTCA Ha IpaBom Oepery Borocosckoro npyza, 8 300—500 m Bpnue mc 
THHBI H MOCTa Hepes Hee, Apyrol #xe — Ha ya. KanuHnva. Bospacr xe mectc 
PORTECHHM, MPHyPOveHHBIX K 3anmaqHOMy KpbWy BorocnospcKoll cuHKIMHaAH 
MOKa He COBCeM sceH. CepepHee Borocaospckux MecTtopoxeHnit pacrouloxKeH: 
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3bepeueHCKOe MeCTOPO*RKAeHHe, OMMCaHHe KOTOPOrO OblWIO MpHBeseHO Hamu 
(pillie, Aa MOSTOMY MbI MepeXOAHM K OMMCaHHIO Gosee CeBePHbIX y4aCTKOB. 

Ha Tepputopuu mecropoxwyenua «Kpacuaa Ianouxa», Ha yyacrKe «I vas- 
pe pyAHoe Mose», Obiia WpoOypeHa cTpyKTypHaa cKBaxkuHa A, B KOTOpOH Ha 


yaHMe TopH3oHTa Dic u Djd Onimm OOHapyxXeHbI MaJIOMOLLHbIe H3BeCTKOBH- 
‘ple WHACMOPOBHIe PIMHHCTHIC HM MeCUaHHCTHle CaHI{bI 3eeHoro Beta. Jo 06- 
fAPyXeHHA KOSbepeyeHCKOrTO OpyeHeHHA STHM MAaCNOpOBbIM TJIMHHCTHIM 
| MecuaHHCTbIM C/laHWaM He MpHaBaslocb Kakoro-JIM60 3HayeHHA. OgHaKo 
PIePb COBEPIICHHO ACHO, YTO OHH ABMIAIOTCA MpOABJICHHeM GOKCHTOBOFO Opy- 
PHEHHA, OTHOCALerocd K KO3bepeyeHCKOMy ropH30HTy. B GOomee ceBepHbIXx 
I acTkax (Ha II] CeBepHom yuacrKe) mMecropoxmeHua «Kpacuasa IJlanouKa» 
| TOM 2Ke cTpaTurpapuyeckoM HHTepBasle Obl OOHapy2KeH B OMHOM H3 MHOFO- 
IMCJICHHBIX CKBaXKMH CH/IbHO W3BeCTKOBUCTHi MemKOrasleuHlit KOHTJIOMepat 
bila, CKopee, PpaBHHHbI NecdaHUK 3e/leHOrO WBeTa, COep Kalu MHOTOUMCeH- 
ie pakosuHnl Agoniatites. [loq MukpocKonoM B 3THX rpaBHHbIX MecuaHuKaXx 
IIH OOHAPyXeHbI MeJIKHe TasleqdKH WM MeCYMHKH WHaGa30BbIX NopdupuTos, a 


fhioKe CBeTJIO-CepbIX H3BeCTHAKOB ropH30HTa Dc. Kpome toro, Obi o6Ha- 
|Y2KEHbI OTJC/IbHbIC OOOOBHHbI, CO%KeHHbIe AMacnopom. Ene B 6osmee ceBepHpIx 
wacTkax CeBepoypaibckoro OoKcHTOBOrO GacceliHa KaKUX-JIHOO cileqoB opy- 
|:HCHHA, CBA3AHHOTO C KO3bepeyeHCKHM GOOKCHTOBbIM TOPH30HTOM, OKa He 
CTaHOBJICHO, 4TO, MO-BHJUMOMY, CBHJeTeJIbCTByeT O CaOOH cTeneHH 9sToro 
uma OpyeHeHua Ha TepputTopuu IlerponaBmospckoro 6oKcuToBoro 6acceliHa. 
» JIAHHOM paloue STOT cTpaTurpaduyeckul HHTepBaJI BCerya MpecTaBseH cpaB- 
UTeJIBHO MATKHMH TJIMHUMCTbIMM ClaHWaMM, KepH KOTOPbIX B Mpolecce 6ypenua, 
‘ePOATHO, MOJIHOCTbIO HCTHPaeTCA B KOJIOHKOBOH TpyOe, BCeACTBHe 4ero 3TO 
|eMPOMDBIIJICHHOe OPyeHeHHe oOcTaeTCA reooraMH He3aMeueHHbIM. 

B 6omee ceBepHoM, MpgemtbcKoM, palioHe, Kak 93TO Telepb yJalocb ycTaHo- 
UTb, OPyeHeHHA KO3bepeyeHCKOrO OOKCHTOBOrO TOPH3OHTa WIMPOKO pacmpo- 
paHeHp. K stomy OoKCHTOBOMY TOPH30HTY, HeCOMHEHHO, OTHOCATCA opyye- 
ieHua TpeHbKHHCKOrO MecTOpOxKJeHHA, a TakxKe HM HcToKcKkoro, KoTOpble pac- 
OJOXKEHbI M@Ky moc. TpeHbKHHO HM 03. CBeTuioe. HecoMHeHHOH ABJIAeTCA 
PHHaJI@KHOCTb K ITOMY FOPH30OHTY OOKCHTOBbIX OPyMeCHeHHH, PaciO/IO*KeHHBIX 
exkLy 03. Cpersoe uv noc. Ilonopnynpl Weryptan, a Take OpyeHeHHA Tak 
a3biBaeMbIxX «KaMeHCKHX BbIXOJOB», PaCNOJIOXKeHHbIX Mey p. HBlenb u ero 
putokom — lOxuok TouremKu. Ene cepepHee pacnovuiaratwrTca ToulemcKoe u 
eBepo-T OllIeMCKOe MeCTOPOMKeHHA, PYAHbIM MaCT KOTOPBIX 3aJleraeT Ha H3Be- 


‘THAKaX ropusoHta Dic um mepeKpbiBaerca oTMOxKeHHAMA ropH30HTa D34d. 

Takum o6pa30m, B 3anagqHoH 30He Hayembckoro paloHa raaBHad Macca 
)OKCHTOBIX MeCTOPORACHHH MpPMHaMlexKUT KO3bepeYeHCKOMY OOKCHTOBOMy ro- 
)U30HTY, M JIMWUb {Ba MecropomwgeHua ([Oprumenckoe II u um. XIX naptces- 
(a) Oe3yCJIOBHO OTHOCHATCA K GorocsIoBcKoMy ropHsouty. Uto xe Kacaetcs lOp- 
‘uujeHcKoro I MecTropoxKeHHaA, TO OHO, MO HMCIOULHMCA IIpeBapHTeJIbHBIM CTpa- 
“rpadvyecKHM JaHHbIM, BePpOATHO, CBA3AHO C CyOPOBCKHM OOKCHTOBBIM To- 
)M3OHTOM, XOTA OKOHYATEJIbHO 3TOT BOIpPOC OyeT pelleH mosqHee. 

Uro xe KacaeTca OpyAeHeHHH, pacnOJIO%KeHHbIX B BOCTOUHOM CHHKJIMHAJIb- 
i0H 30He, TO CuleLyeT CKa3aTb, YTO K KO3bePpeYeHCKOMY OOKCHTOBOMY FOpH3OHTy 
THOCATCA sHUIb Tlerpopckoe, Kpacuo-Oxta6éppckoe Hu, BOo3MOxKHO, JlaKcuii- 
‘KOe MeCTOpOxKeHHA. Bee OcTaJIbHble TOUKH OOKCHTOBBIX MPOABJICHHH 9STOL 
OCTOUHOM 3OHbI CBA3AHbI C OOrOCcJIOBCKHM OOKCHTOBbIM TOPH30HTOM. 

M3 u30x%*KeHHOrO OTYeTMBO BHAHO, 4TO GoKcHTbI p. Kosbe mpelcTaBJIAIoT 
O60H CAMOCTOATEJIbHbIM, HOBbIM OOKCHTOBbIN TOPH3OHT, IWHpOKO pacmpoctTpa- 


ICHHbIM Ha BOCTOUHOM cKJOHe CepepHoro u Cpequero Ypaua. 

TeomsoruuecKHit MHCTUTYT TlocrymHsio 
Akayemuu Hayk CCCP 4 V 1959 
HUTHMPOBAHHAS JINTEPATYPA 

1A.K. PaagKxosce ku ii, Mss. AH CCCP, cep. reon., No4 (1942). * A.K. TD aaqa- 
-oBcK ui, Use. AH CCCP, cep. reon., Ne 3 (1943). 3 Jl H. Kuasesa, Matep. mo 
eO/l. HM MouIe3H. HCKON. Y pana, B. 6, 1958. 4 A.B. Ileiise, Matep. k no3HaHHio reol. 
tpoeHua CCCP, MOMIT, os. cep., B. 4 (8), 1947. 
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Jloxnage AxkanemMun nayr CCCP 
1959. Tom 128, Ne 4 


3. A. JKYPABJIEBA 


K CTPATHFPA®HM KEMBPHA CPEQHEFO HW HW)KHEFO TEGEHHA 
p. OJIEKMbI 


(ITpedcmaeaeno axademuxom H. C. Hamcxum 25 V 1959) 


B reojoruyeckoH wJuTepaType MHOrO BHHMaHHA yfeAeTCA BONpocy COono| 
CTaBJICHHA HOPMaJIbHOOCaMOUHBIX OTJOXKeHHH cCeBepo-3anaqHoro cKoHa As} 
JlaHCKOrO LHTa H BOCTOUHON M CeBepHOH oKpaHH IlatomcKoro Haropbs. B cBAsHI 
¢ 3THM paspes p. OuleKMbI, HaHOcuee NOHO XapakTepH3yIOUlMH KeMOPHHCKHE 
OTJIOKeHUA CeBepo-3anafHoro cKOHa AsaHcKOrO WTA, MpescTaBsAeT OCO- 
Obl MHTepec. 

Ileppaa crpaTurpaduyeckad cxeMa OJIEKMMHCKOrO pa3spe3sa C eTaJIbHBIM 
MOCOHHBIM ONHCaHvem culararoujux mopox yaHa A. A. Apcenbepnm u E. A, 
Heyaepon (1), KoTOpple B cocTaBe HM%KHerO KeMOPHA BbIZeIMIM CJe,yIOUMeEs 
CBHTbI, COriacHO NepeKpbiBalollue pyr Apyra (cCHu3y BBepX): AHKHMAMHCKYW,| 
MOPOXTAaXCKyl0, leselickylO, OJKMHHCKYIO, YapcKylo HW Hepexoguyro. [losxKe} 
A. K. Bo6pos Ha cCHOBaHHM JIMTOOrMueCKHX NPH3HaKOB NOpo, mospasyemH} 
OJIEKMHHCKY!O CBHTY Ha [Be HOBbIe — SJIbTAHCKY!O HW TOOadaHCKy!O, YTO M03-| 
BOJIHJIO CMY YBA3ATb Paspe3bl HHXKHEKEMOPHHCKUX OTOReHHH pp. OekMbl & 
Jlenpr (MexKLy pp. Pycckan Peuxa u Ton6a). WOegqelicxyto cputy A. K. Bo6pos 
CUHTAa AHAJIOTOM NeCTPOUBETHOH, a BbIMeexKAWlMe CONOCTABJIAJI C OJHOMMeH- 
HbIMH CBHTaMH p. JleHp. K coxkasienuto, B3riagpt A. K. Bo6posa He 61M ocBe- 
WeHbI B NeuaTH, MB IWTepaType Nowyuusa pacnpocTpanenue Apyraa TouKa 3pe-] 
Husa (°->), cCcorjiacHO KOTOPOH JMKMMAMHCKaA CBUTa CUHTasIaCb aHaJOroM TOM-; 
OHHCKOH HW MecTpOlBeTHOH cBHT p. JleHbI, a NOpOXTaxcKasd NapasIeIM30BasaCcb; 
c TomOauaHcKOH cBuTOH p. JleHbl. 

Ilaneontosornueckue cCOophl aBTopa B 1953 r. no p. Onekme n03B0.iHIM JaTb 
yOeXHTeIbHOe COMOCTAaBJeHHe OJIEKMHHCKOrO paspesa C paspe3aMH CMe%KHBIX 
patioHos. JleranbHoe usy4ueHHe KeMOpHHCKMX OTMOMKeHH JomMHDI p. OneKmsl,: 
OOOCHOBaHHOe MaJeOHTOOrHYeCKUMU COopaMH Cc yueTOM NIpeAbILyuIMXx uccwe-| 
QOBaHUH, NOSBOJHVO aBTOPy JaTb HOPMAJIbHbIM CcTpaTurpaduyeckni paspes 
3TOrO paHoHa B CJleslyIOUleM BuJe. I 

AMKUMIMHCKaA CBUTa pa3sBHTa M0 MpaBomy uM JeBOMy Gepery p. OseKMbi,| 
or pyubs JlexteH fo r. Cepanax. Tlecuanuku 2JMKMMIMHCKOM CBHTbI C pe3KUM 
YIJIOBLIM HECOriacHeM HaJleraloT Ha 9POAMPOBaNHy!O NOBePXHOCTh apxelickUx: 
rHeHCOB H TpaHHTOB Ha seBoM Gepery p. OueKMpI, OKOIO nocenKa J/MKHMIUH-, 
ckoH MetTeccTaHunu (r. Kpemnesas). Io «mronoruyeckomy cocraBy CBUTa pa3- 
WeAeTCA Ha TPH NayuKH: | 

1. KpacHo-6ypble M se/leHOBaTO-Ccepble TOHKO3ePHUCTHIe H MeJIKO3epHHCTBIE 
necdaHHKU, TOHKO- MH TOJICTOMJIMTYATHIe, YaCTO C HEPOBHOM MOBepXHOCTBIO Ha- 
CJOCHUA, C BOHOMPHOOMHbIMH 3Hakamu. TlecuaHuKH COCTOAT U3 OCTPOYFOJIbHBIX 
M CMaOoOKaTaHHbIX 3epeH KBaplla, BCTPeYalOTCA TakxKe OTIebHbIE 3epHa T0- 
feporo mata HW uellyiKu cogb. [lement nopofpl x%xemesucTo-KapOoHaTHbIi, 
pee kapOOHaTHO-KpemHucTbIi. Cpequ mecuaHHKOB B MOLYMHeEHHOM KOJM- 
yecTBe MIPHCYTCTBYIOT MNpociOH MecTpOOKpaWeHHBIX JIHCTOBATHIX MepreJeli 
Hae DExeeLOuOMANOB) 5 2) 5 kamen aeeea ae ae ae Mowwoctb 25—30 m 

2. CKPbITO- H TOHKOSEPHHCTbIC XKETOBATO- MH 3eeHOBATO-CepEIe JOAOMUTEI 
C  JIMH3SaMH  -KPCMHA. . . 2. ae et a le Momioers | 1G0=27 0 man 
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3. Keapuespie, KpacHo-Gyppie H Cepble TOHKO- HM MeJIKO3ePHUcTHIe Mecua- 
HKH H KOPH4HEBATO-cepple, atria rylayKOHUTOBbIe, OHTYMHHO3HbIe 
DIOMUTDI Batra RETA ER RAUL at IRE ih ee Mouyoctb 20—30 m 
B cpequet uacTu IUKUMANHCKOL CBUTbI ‘Es A. Peiirauurep oOHapyXeHbl 
HKpOckonMyeckHe mpoOsleMaTHYecKHe oOprahwyueckHe ocraTKH: Vesicularites 
=xuosus, Vermiculites sp., Glebosites glebosites, Arnoldia (?) Olekmensis 
p. ne 
| Tlopoxraxckasd cBuTa mpociexuBaetca B GeperoBblx OOHaxKeHHAX p. OuleK- 
pl OT pyubs Jlekren fo r. IOegeh. CroxeHa OHA 2KeITOBATO- H 3eIeHOBAaTO-Cce- 
ia pexke KOPHUHEBAaTO-CepbIMH TOHKO- H TOJICTOMJIMTYaTbIMH JOJIOMUTaMH 
miHocTHIO 120—130 m. Ilo muTonoruueckuM Mpu3HakaM OHa pacmajjaetca Ha 
Be MauKuH: 
1. Tlauka xxesropato-cepbixX CKPBITO- H ACHO3ePHUCTHIX BOMOMuTOB. B noz- 
HHEHHOM KOJIN4ecTBeE oA apa IIPOCJIOH OOJIMTOBBIX HM BOJOPOCJeBbIX JO- 
DMHTOB .. . 1 Role ae SMomrocrpinns0i im 
2. Ilauka mewlosepuerii u nearomopsputsx JOJIOMHTOB . . . 

aes MowHoctTb 45— 50 M 
'B nlopoxtaxckoit CBHTe “comlepKates ‘MHKpockonHuecKHe mpoOleMaTHyeckue 
DraHMyeckue octTaTKH: Osagia  irregularis, Os. bothrydioformis, Vesi- 
tlarites lobatus (onpemenenue E. A. Pefitaunrep). 

lOenelickan cBuTa pa3BHTa mo p. Ouexme or r. KOezeH no p. Typyxrax. 
HWKHEH UaACTH ee 3aleralOT 3eJIeHOBATO-Cepbie, KPacHo-Oypble H WOKONAaHBIe 
-IMTOMOP@HbIe, TIMHHCTbIe, TOHKO- H TOJICTOMMMTYATHIe JOJIOMUTHI, COMepkKa- 
ae mpocyion mecTpo OKkpalieHHbIx Mepreei. Ilo nockocTH HacJloeHua MOpoy 
4OJOalOTCH BOJIHOMPHOOWHbIe 3HaKUM, CJIEMKH KPHCTAaJWJIOB KaMeHHOW COM u 
ENLHHbI YCbIXaHUA. B Bue JIMH3 HW TOHKMX MpOCc0eB BCTPeUalOTCA 3e/ICHOBATO- 
‘PbIM HM PO38OBbIM THIIC, 3arpA3HeHHbIM TIMHMCTbIM MaTepHaJIOM, a HHOTAa Mmpo- 
yaUHbIN. BepXHioloO 4acTb CBHTbI CJlaraeT OHOOOpasHad TOJIMa CBeTJIO OKpa- 
@HHbIX 2KCJITOBATO-CepbIX, Pex KPaCHOBAaTO-OYPbIX TVIMHHCTHIX, MeHTOMOpd- 
1X, TOHKO- HM TOJICTOMMMTYATHIX LOOMHTOB. . . MomHocrb cBuTEt 100—150 m 

Bpmuie corsacho sameraior cbayHMcTHYeCcKH oxapakTepusoBannbte CBHTBI JI@H- 
coro sipyca. 

IAbraAhncKaA CBUTa HaGwoOfaeTca 0 p. Outexme or r. FOegen Jo p. Typyxtax. 
NOKeHA OHA PABHOMePHO YepeYIOULMMUCA WwIacTaMH JOJIOMHTOB HU U3BeCcT- 
1KOB. M3pecTHAKH KOPMUHEBbIC, MATHMCTbIe, TOHKO3ePHHCTHIe, C HepOBHOH 
YBEPXHOCTbIO HacIOeHHA. Cpe JOJIOMUTOB MpeobaqaloT *KeJITOBATO-cepble, 
| SR laleos oom sara ie ha CaOOrIHHHCTbIe pasHOCTH 
| oe PMY 3 ...... MonHoctb cBuTer 50—60 Mm 

B u3BecTHAKAaX Lies rs CBUTbI OOHAPYXKeHbI OCTATKH TPHJIOOHTOB: 
lganellus acceptus so (in coll.), Elg. probus Suv. (in coll.), Malykania 
ibovae Suv. (in coll.) (ompegenenue JI. H. Penuuoit). 

Tom6auaHcKaa CBHTa OOHaxkKeHa MpoTuB ycTba p. CyfxKy. [IpeqcraBeHa ona 
JIHTOMOPHBIMH JOJOMUTAMH C PeKHMH MpOCJIOAMH H3BeCTHAKOB HM Mepresielt 
)O—220 m momuHoctu. Ilo cmeHe nopo B He YeTKO BbILeAIOTCA TPM MauKH: 

1. )Kenroparto- H 3eJIeHOBaTO-cepble MeIHTOMOpdHble, pexe TOHKO3ePHHCTHIe, 
1Ora BOMLOPOcseBbIe AOJIOMUTHI, COMepxallWe MPOCJIOM KOPMYHEBATO-CepbIXx 
BECTHAKOB . . . . . . . MomyHoctb 60—70 

2. 3emeHOBaTO- cepnie, GoproBnie, TlemUTOMOppABIe, FJIMHHCTHIe JOJIOMUTHI, 
OUAIONLHe MpOCIOH aHaJIOrHyHO Pate ules Meprejel, coqepxKallive mpo- 


OM M JIMH3bI Tunica... . wAGh.o2 8 WMolipocers0rod 
3. CBetsio-cepbie nesuToMopdHie ToOMUTEI, nmepeclaHBaroulvecsa C KOpHu- 
BaTO-CePbIMH M3BeCTHAKAMH .... ......  Momuocts 90—100 m 


Ha mpasom Gepery p. OuwleKMBbI nmporHe ycTba p. CyxKy, B H3BeCTHAKAX 
DKHeH ag CBUTbI OOHapyKeHbI US eae Bulaiaspis peleduicus Repina 
I. S.), B. vologdini Lerm. (M. S.), B. primus Lerm. (M. S.) (onpeyenenne 

_ H. Pennuoi). 

OueKMHHCKas CBHTa mpociexKuBaetca 10 p. OneKme or p. Cymxky Jo p. Pyc- 
an Peuxa. Ilo muromormueckomy cocTaBy pacwleHxeTCA Ha TPH MayKH: 
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q 
1. Kopnunepatnie, atbaHuTOBble, TOJICTOMJMTYAaTbIe HSBECTHAKM C PaKOBH 
CTHIM! H3JIOMOM (ish. fae. eee Cage oe lee MON ee cease 
2. Ceppie, Kpamuarpie, pa3HO3epHUcTble, MOJIOMHTH3HPOBaHHbIe U3BeCT’ 
HAKM feos Pcs Sew blake wd soe uietelet, a A OTE eee 
3. [laruucrpile W3BeCTHAKH: Ha KOPHUHeBOM (pOHe B HHX HaGMOMaloTcA Kesh 
TOBaTO-Cepble MATHA pa3sMUHOH BeMUHHEI HM dopmpr. .. Monnocrb 70 » 
OnekMMHCKad CBHTa COJepxXHT MHOPOUNCJIeHHbIe oOcTaTKU TpunoOuToB Bers 
geroniellus divergens Lerm., B. kutorginorum Lerm., B. ornatus Lerm.‘ 
Solenopleurella bella Lerm. u gp., a Takxe Opaxnonog Kutorgina lenaicé 
Lerm. 
Uapckas cButa pasBura mo p. Oulekme or p. Kypanax Jo ycrbs. Ee cnaraio; 
pa3HooOpasHble H3BeCTHAKH, KapOOHaTHbIe OpeKYHH HM NMeHTOMOp@HEIe ONO 
MuTbI. B OCHOBaHHH PaCCMaTPHBaeMOli CBHTHI MOBCeMeCTHO PasBUTa Nayka Opek 
UHH HeBbIepxKaHHOH MolHOocTH (oT 1 Wo 25 M), CcO*KeHHOK OCTPOYTOJIbHBI 
MM OOJIOMKaMU KapOOHAaTHBIX NOPOA pasJIMUHOM BeJIMYMHbI, Cl\eMeCHTHPOBaHHbI) 
CBeTJIO- H TCMHO-CepbIM H3BECTKOBbIM WeMeHTOM. Cpe H3BeCTHAKOB npeo6ulal 
jaloT CBeTJO-Cepble H KOPHUHEBbIe PasHOCTH, pexke MpPHCYTCTBYIOT MpocsoH 
KOPHUHEBHIX, asbaHHTOBbIX H BOMOPOCJeEBbIX H3BeCTHAKOB. Uacro HaGJOarores) 
OKPeMHeJIbIe H KaJIbILMTHSHPOBaHHbIe Noposyl. JLOJOMUTHI YapCKOL CBUTHI OOBI 
HO Ne@JHTOMOp@HBIe, PexKe TOHKOSEPHACTHIe, TVIMHHCTHIe, HHOFa OKPeMHEJIbIA 
CBeTJIO- HJIM TEMHO-cepoli OKpackH. ......... . . MomuHoctb 200—220" 
PaccmaTpuBaemas CBHTA B HallieM NOHHMaHHH OObeAMHAeT YapcKylo H Mepel 
xoguyio cputTpt A. A. Apcenpepa nu E. A. Heuaesoli. B uapcKol cBute (B NO) 
HuuMaHHu A, A. Apcenpera u E. A. Heyaepoii) kK mpexxHHM HaxolKaM TpUui 
JOOHTOB H OpaxHonoy, yfasocb jo6aBurb Namanoia namanensis Lerm.} 
Kutorgina panciornata Lerm. B HuxKHel uacTH Nepexo,HOH cCBUTbI OOHapy) 
XKCHbI OCTaTKH TpHso6uTOB Namanoia namanensis Lerm., Bathynotus nama! 
nensis Lerm., T. e€. Te Ke (OPMbI, YTO HU B MOMCTHMAIOULUX OTJIOMeHHAX COO 
CTBEHHO YapcKOli CBUTHI (?). \ 
JIurojornueckoe H3y4eHHe NpHBeeHHOrO pa3spe3a H HOBbIeC HAXOKH opra| 
HHYeECKHX OCTATKOB MO3BOJIAIOT COMOCTABUTb eFO C Pa3spe3aMH CMEXKHBIX pao 
HOB ceBepo-3analHoro cksIoHa AwaHcKoro MaccHBa. Tak, BCKPbITad B CKBaxKH 
Hax Ha p. To6e TOJOMHCKaA CBHTa, 3aJleralollad Ha apXeHCKOM KpHcTasH' 
yeCKOM (byHJaMeHTe, CJIO*%KeHa acbaHHTOBbIMH, CKPbITOSePHHCTHIMH, ACHO3ePHUl 
CTbIMH, CrYCTKOBbIMH, OOJIMTOBbIMH, MeCYaHHCTbIMH JOJIOMMTaMH HW KBaDPILeBbIMI 
mecuaHHKaMH, aHaJIOrHUHbIMM OMHMCAaHHBIM BbIllle NOPOAaM, BXOAWIMM B_ cocTa)! 
JMKHMMJMHCKOH HW MOpOXTaxcKOH CBUT p. OulekMbl. OOUIMMH JIA HUX ABJIAIOTC! 
He TOJIbKO THMbI MOpOA, HO H MOCJeOBaTeJIbHOCTh UX 3a/leraHHA B pa3spese 
B TOMOMHCKOH CBUTe, TaK %Ke Kak H B PaCCMaTPHBaeMbIX CBHTaX p. OneKMbI 
BbIJeIAIOTCA CHH3Y BBEPX MATb YETKO OOOCOGJAIONIMXCA JIMTOMOPMYeCKHX nayeK 
CxoJCTBO STHX OOpasOBaHHH NOATBepxALaeTcA HM OJHOPOAHbIM COCTaBOM MHKPO| 
CKOMMYeCKHX OPaHHyeCKHX OCTATKOB. 

Tak, Ha p. Toe (YeHKMAMCKasd CKBaxKHHA) B ONMCbIBaeMOl CBUTe OOHapy 
*KeHBI OPranuyeckHe octaTKu: Glebosites glebosites, Vesicularites flexuosus 
Polystratolites punctatum, Osugia irregularis (?), Vermiculites tortuosus 
Vermiculites angularis (ompeyenenve apropa). AHanoruunpie cbopMEI opraHH 
YeCKHX OCTaTKOB Opi onvcaHbl E. A. Pelirmuurep B Tom6uHcKol cBute CuycKol| 
Amrunckoli u Anekceesckoli ckBaxkuHax. Ha C€BePHOM CKJIOHE aJIaHCKOrO ULMTi 
PaccMaTPUBaeMbIe OTOXKECHHA COPaCHO MOKPbIBaIOTCA MeCTPOMBeTHEIMH 10 
powamu yoeeucKol M ee aHamorom — Ne€CTPOUBeETHOM CBHTOH, cosepxKallle HK! 
HeKeMOpHUckylo (ayHy; Ha OCHOBaHHM STOTO AHKUMAMHCKY1, MOpOXTaxcKyH 
M MX aHaslor — TOJOMHCKY1IO CBHTbI TaK%Ke OTHOCHJIM K HWKHEMy KeMOpHIO 

B HacTOAMee BPCMA STHM oOpa3s0BaHHAM YCJIOBHO Mpufaetca no3qtHeqOKeM 
OpHiickuii BospacT. Cya6aa nasleonTomormuecKkad XapakTepHcTHKa 9TUX OT 
JIOMKeCHMH HE MOSBOUIAe€T CeHYaC PeIHTb BOMpoc 06 HX BOsPacTe OJHO3HAUHO 
OMHOBOSPacTHOCTH savleralouluX BbIMe lelelickoli H NecrpouBeTHOL CBUT MOL 
TBepKMaeTcA UX CTpaTurpaduyecKHM NMOJOMKeCHUAM HU CXOACTBOM MHTOMOrHUeC 
koro coctTaBa. CBUTH JeHcKoro sapyca Ha p. Ouekme xopomio cbayHucTHUeCKI 
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apaKTepH30BaHbl HW YBepeHHO MOFyT ObITb COMOCTaBJIeHbI C OJHOMMCHHbIMH! 
TaMHM B CM@XKHBIX paloHax. Tak, 9/IbrAHCKad CBUTa B psye paspe3soB (ro: 
. Onexme, Toui6e, Mapxayay, Ton6ayaH) coyepxkuT OLMH MW TOT Ke KOMIMIeKC 
MNOOUTOB, YTO NOATBEpKAaeT OMHOBO3PAaCTHOCTh 3TUX OTJIOXKEHHL HW M03BO- 
eT BbIJeJIMTb HX B CAMOCTOATEJIbHbIM CTPaTHrpadpvyecKHH TOPH3OHT, HMerIO- 
HM YeTKOe NavleoHTOsorMyecKoe OGOCHOBaHHe. JIuTOMOrMYeCKHH COCcTaB 3TUX 
pasOBaHHH Takxe XOpOWO BbI-epxKNBaeTCA B Mpemewax cepepo-3anaHoro 
jioHa AaucKoro muta. B rom6ayancKol cBure Ha pp. Osexme u ToGauane 
peyeHbI ocTaTKH TpHOOUuTOB Bulaiaspis, mo3BomsIOllMe CONOCTaBUTb 3TH 
IOKHHA WH OTHECTH HX K TONOayaHcKoMy ropusoHTy. CButa xapaKrepusyer- 
_MOCTOAHCTBOM JIMTOJIOrHYeCKOTO CocTaBa, B HeM MOBCeMeCTHO MpocslexKUBaeT- 
_ONMCaHHOe BBIle TpexuleHHoe JeseHue. B u3BeCTHAKaX OJIEKMMHCKOLM CBUTHI 
i pp. Onexme u Jlene cofepxKUTCH KOMMIeKC TPHJIOOHTOB, XapaKTepHbIX LIA 
|CKMHHCKOFO TOPH30HTa. Cs1ox%KeHAa CBUTA MATHUMCTHIMM U3BeCTHAKAMH, COXpa- 
HOLM cCBOH XapakTep B paccCMaTpHBaeMoM palioHe. B yapcKol cBUTe peK 
eKMbI H JleHbI comepxKaTcaA TPWJIOONTHI, XapakTepHbIe [IA KeTeMeHCKOTO: 
jpusonta: Namanoia namaneusis Lerm., Namanoia tumifrons Lerm., Bat- 
jnotus namaneusis Lerm.; cpura HMeeT O1M3KOe JHTOMOrMYeCKoe CTPOeHHe. 
/OCHOBaHHH ee MOBCeMECTHO HaGulOaloTCA KapOoHaTHble OpeKYHH, 3aTeM Her 
*pecslIaHBaHHe pasHOOOpa3HbIX H3BeCTHAKOB HM MeJHTOMOpHBIX JOJIOMHTOB. 
Kak BHHO M3 H3JIOXKCHHOTO MaTepHasa, paspes p. OuleKMbI XOPOWWO yBAS3bI- 
4eTCAH C JPyrHMH pa3spe3aMH CMeXKHLIX paHOHOB ceBepo-3anaHOrO CKJIOHA. 
MaHCKOTO WHTa WH B CHJy CBOero MOJORKeHUA, XOPOWIeH OOHARKeHHOCTH UH 
‘TaJIbHOH H3YYCHHOCTH MOET CUMTATLCA ZTAJIOHHbIM Paspe3OM VIA XapaKTe- 
HCTHKH TaT(OPMeHHbIX KeMOPHHCKHX HW, BO3MOXKHO, NO3HeOKeMOPHHCKUX 
“IOMKeHHH ceBepo-3anayHoro cKOoHa AfaHcKoro UWLTA. 


TeonoruyeckHi MHCTHTYT Tloctynusto 
AxkayemHu HaykK CCCP 22 V 1959 


LHTHPOBAHHAA JIMTEPATYPA 


(PPA. A. A P ceubesB, E. A. Heuaesa, Tp. Inapu. reo. ynp. [nascesmopnyTs,. 
27 (1947). *%3. A. DK ypapaespa, WAH; 116, Ne 1 (1957). -3? H.C. Saumes, 
DIpocel Peoviory Hu Asn, May 19542504 7K WK die men OB, Tp. Neon. uncer AH G@ePs 
L (Ciyp alslaasy lox poxpekas, Bonpocp reonorun Asnu, M., 1954. 
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Jloxnagn AkayeMun HaykK CCCP 
1959. Tom 128, Ni 4 


3. Tl. MBAHOBA, M. M. BECEJIOBCKASA u A. A. KJIEBLLOBA 


O CTPATHTPA®HYECKOM PACUJIEHEHHH WH CTAAMAX 
®OPMMPOBAHHA JONEBOHCKUX OTJIO)KKREHHM WEHTPAJIbHbIX 
MU BOCTOUHDbIX OBJIACTEM PYCCKONM MJIAT®OPMbI 


(ITpedcmaeaexo axademuxom H. M. Cmpaxoeoim 27 V 1959) 


Cpequ ocaqouHoro yex/la WeHTPasIbHBIX H BOCTOYHBIX OONacTeH PyccKol 
[aTPOPMbI M3BeCTHHI Gosee WpeBHHe, YEM JEBOHCKHe, OOPa30BaHHA, BbISbIBaIO 
lve B ToceqHee BPeMA OOJIbIOM HHTepec B CBA3H C OOHapyxXeHHeM B HUX Hep: 
TenposBeHHi. JlOeBOHCKHe OTMOXRKEHHA BKMUOYAIOT B CeOA BEPXHEMpoTepo3on: 
cKHe HW HWKHeKeMOpHiickue OOpas0BaHus. Kpome Toro, 10 HallpaBJIeHHIO K Ce 
Bepo-3allaly B WeHTPabHbIX OOACTAX NOABAAIOTCA Ooslee MOMOLEIe OCaAKU —| 
cpeqHuli H BepXHHli KeMOpHH MH OPAOBUK. Secb MbI OFrpaHHYHMCH PaccMoTpe 
HHeM JIMIIb BepXHeMpOTepOsOHCKUX H HMKHeEKeEMOPHHUCKUX OTMO*ReHHK. Mor, 
HOCTb HX MO CBOJHOMY pa3pe3y WocTuraeT Ooulee uem 3000 mM. 

Han6onee peBHHMH H3 H3yuaeMbIX OOPa3s0BaHHH MAaTPOPMbI ABJIAIOTCS 
KBapI[MTO-MecuaHHKH (aHasOrH IWOKUIMHCKHX), mexaujve B lOnoBo-Murmme 
u Enmanke HenocpeqCTBeHHO Ha (pyHJaMeHTe. OHH BbIJeJIeHb] HAMM B IOJIOBO: 
MIMMMCKYyI0 cBuTy HoTHHA. B lOnoso-MumMe on MpedcTaBJIeHbI PO3OBbIMH F 
PO30BaTO-C(bHOJIETOBbIMH, C MPOCJIOAMH 3e€JICHbIX, KBaPIWMTO-MecuaHHKaMH, ne 
peclanBaloulMMHcA C KP@MHUCTO-rIMHHCTbIMHM CulaHiWaMH (MOLL{HOCTb 243 M), 
CoH HaKJIOHeHbI NOX yruiom 20—380° nu nepeceyeHbI KBaplleBbIMH H XJIOPHTOBbIME 
*KWJIaMv. B EvsuauKe (6 M) OHH CJIO%KEHbI POZOBbIMH KBapILHTO-necuaHHKaMH. 

CrpatTurpaduyeckH BbIlle HOTHHHCKHX O6pa30BaHHli C MepepbIBOM HM YTJIOBbIN 
HeECOPlaCHeM JlexKaT OTJIOKECHHA, HSBECTHbIC B BOCTOUHHIX OOaCTAX NOX Ha3Ba- 
HH€M «HW KHeOaBJIMHCKUX», a B WeHTPaJIbHbIX — KaBepHHCKOH MW cepO6cKOr} 
cepun (°, °). : 

B nmkHeOaBJIMHCKHX OTJIOXKCHHAX KaJITaCHHCKad WH CepatHMOBCKaA CBUTb 
WM UX aHaJlor, cepoOckad CepHaA, PaCWIe€HAIOTCA Ha HWKHMe WH BePXHHe CON, 
OTBeualOlNe MOJYUMKaM cesMMenTayHu. HwkKHYM NOJYWUMKIaM COOTBeTCT: 
BYIOT M€CUaHHKH MOJIeEBOMINATOBO-KBapleBbIe C KBaPUeBbIM THMa pereHepalluy, 
pexke JOJIOMHTOBbIM WJM TVIMHMCTO-XJIOPHTOBLIM eMeHTOM. BepXxHHM MOJIYIMK- 
JIaM COOTBETCTBYIOT JOJIOMUTbI HW aprHJVJIMTbI (WIA KaJITaCHHCKOH CBUTbI) H ap- 
THJWIMTbI C JIMH30BKAHbIMH MpOCJIOAMH JOJIOMHTOB (JIA CepacbHMOBCKOLi CBHTBI) 
B HeKOTOpbIX paspesax KaJITACHHCKHe MH CepaPHMOBCKHe OTIOXKeHUA MepeceyeHb 
MHTpy3HaAMuU TradOpo-7Ma6a30B. OrmoxKeHHA Ha3BaHHbIX CBUT H3BecTHBI B [le 
pecbimkHHo, Ilayenme, Cepyodcxe, Ilyrauepe, Cepacbumoske, Basuax, Kasra, 
cax, Bapsu-Slraax. Kpome Toro, kaJITacHHCKas CBHTa BCKpbITa B Apuene, By 
paHoBe, a cepadumMopcKkas —B KpacHoKamcKe, Uepnyiike, Kaxxume, Hous 
ce, cr. Ilerpope, Ypxxymose (puce. 1). Bexppiraa MomlHocTb KasITacHHCKOL 
CBUTbI WocTruraet 316 M, cepadumoscKon 450 mo. 

Ha cepadumosckolt cputTe 3aeraeT MouHaa (>700 m) Tosa KBaplLeBbl 
Me€CuaHHKOB C KaOJIHMHOBbIM, PeXKe KBaPLeBbIM I[CMeCHTOM, BbIeIeHHaA HaMyr 
B JICOHHAOBCKYy!O cBuTy (?). OrjoxXeHHA STO CBUTbI BCKPbITHI B JleonuyosKe, 
Bataepo, Cepadumoske, Bapax, Baliryraue, By3-Bame u 301bHOM Ospare, 

TpaucrpeccuBHo, Cc yrOBbIM MH cTpaTurpaduueckum Hecorsmacuem, pucen. 
CkHe OOpa30BaHHA MePpeKPbIBalOTCA HHMKHEKEMOPHHCKHMH C 6a3aJIbHBIM cuI0e 
KOHTVIOMe€paTOB HJM MeCuaHHKOB C TabKOH. B WeHTpasbHbIx OGwacTAX maar. 
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NMbI, B paspesax Kapepuno, Mopco30, Moconoso, 3y503a Monana, Paxck, 
ltyra, Kpecritbl, HWKHeKeMOPHCKH2 OTJOKSHAA HadMHaored TomUL2H mec- 
)D-TVIMHHCTBIX NOpok, B HMKHeH YacrH C KPyNHOH ranbKOH WM BalyHamu, 
epXHeH —C MpOcOAMM, OOOraul2HHbIMa TyPITedHsIM MaTepHaloM HU Ty- 
lM. Ora Tosuja, NO BCeli BEPOATHOCTH, CHHXPOHM4HA BOMBIHCKOMY (BY JIKaHO- 
omy) KOMIVIeKCy 3amaga mlarpopMbl, BejenmenHomy E. II. Bpyue (3). 
Tydorenupie oOpasosawuA B MpeqeaX BOCTOYHHIX OSNacrel mmardpopMor 
WTCTBy!IoT. Sylecb HM XKHeKeMOpHiicKHe (BepXHeOaBIMHCKHe) OTOKeHHA 
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Se ApexcKoe poitetze 
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Puc. 1. CxemaTaueckan KapTa pacnonoxenua cKBaxuH. 1 — CKBaxKHHBI, 

BCKPBIBIIHe HHM)KHEKeMOPHICKHe OTMOXKeHHA; 2 — CKBAaXKHHbI, BCKPbIBIUHe 

HH ?KHEKEMOPHUCKNe WH BepXHEMpoTeposolickHe OTMO%KeHHA; 3 — CKBAKHHBI, 
BCKPBIBIUHe BepXHeNpoTeposolckHe OTMOKeHHA 


TOAT H3 JBYX MOVJIHbIX WHKJIOB OCaqKOHaKOMIeHHaA. HmKHuM MosyWMKsIaM 
TBETCTBYIOT KOHTVIOMepaTbl WIM NeCuaHHKH, BepXHHM — apruwauutpt. Ilo- 
[bl IPCHMYIULECTBEHHO 3eJICHOBATO-Cepble. OTH OTMOKeHHA NMapaeu3yIoTCA 
(4M C HYDKHe- HM BepXHeBaaHCKOH CBMTAMH 3allaa WwaTpOpMbl, C HW*KHeMa- 
3OHCKUMH (HaTyPOreHHBIMH) OOpas0BaHHAMHM IeHTpaJIbHbIX OOJIacTeH H 
uHcKOn cBuToH IO. Ypana. He ucks04eHa BO3MOXHOCTb OTHECeEHHA Bep XHeli 
TH OMHCbIBaeMbIX OTJIOMKeCHHH K OaJITHHCKOH CBHTe. 

Hwxe npuBoxuTca crpaTurpadwyeckad CxeMa pacuJIeHeHHA OCBOHCKHX 
omweHHH (Tab. 1). 

AvanH3 CTPYKTYPHbIX OCOOeHHOCTeH 3Sa/leraHHA APeBHAX OTJIOXKeHHH MW1aT- 
YMbI NOSBOJIMJI HAM BbIJeJIHTb Cpe HHX HeCKOJIbKO 9TaxKen. [lepBpri crpyK- 
HbIH 9TaXK OXBATHIBAeT IOJIOBO-HUIMMCKYIO CBHTY HOTHHA C yrvlaMH mayeHHn 
eB 2o 30°, BTOpOH CTPyKTYPHbIM 9TaK — pHdelickve OTMOKeHHA C yrviaMu 
eHua oT 10 n0 17° u TperMH — oTOx%KeHHA HMKHeErO KeMOPHA, 3aserato- 
© MOUTH FOPH3OHTAIbHO HJIH C HeOOJbIIHM HaKJIOHOM cJloeB (<9°). 
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Ta6nuna4 


CBurbl | Canon | JIuromoruyecKan xapakTepHcTH 
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rajomepart 
CrpaTurpaduyeckoe Hecormacue, rayOoKHH pasMbIB 
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vo 
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1S) 
os Bepxuecepagu- | Apruanutbl, wacro ¢ fom 
Es MOBCKHe mutToM. IIpocaou 010M 
S TOB, ecuanHukos. Murp 
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a 
=~ 
=I 
ey Cepadumosckas | Huxuecepa- | IlpenmyutecrpeHHo necuaHuk 
= (UMOBCKHE Unutpy3suu ra66po-qua6a30B 
yar) ma 
Ee) Vv Pe u 
8 = & Bepxuekauta- | Jlonomutsl, aprusuTb, HHO 
a, oO n CHHCKHe ya us3pecTHaAkH. Mutpy3 
E i ra66po-4ua6a30B 
a. S K aaracuyHckaa 
os Ed Huxwkuekas- IIpeumymecTBeHHO recuaHHk 
= = TaCHHCKHe 
~ | a) S 
a, | S 
i) Ko) t 
on € Kapepuuckasn IlpeumyuecTBeHHO rpy6o3e} 
a HMCTbI€ eCuaHHKH, pi 
= BeJIMTbI, KOHTJIOMepaThl 
| 
Ilepeppis, yrmoBoe Hecorsacne 
as Auasor tOnoso-Mmum- | TOnoso-Murum- | KBapuuto-necuanuKku u 
=  |WOKUIMHCKHX cKan cKHe KPC€MHUCTO-PIMHUCTHIe 
5 ecuaHHKOB CJIAHILBI 
a HOTHHA 


Tloponbt pasM4HbIX CTPyKTYPHbIX 9TAX*Kel NPUHaWeKaT K pasIMUHBIM I 
CTe€NeHH H3MeHeHHA 30Ham (3, °). 

B HanOouee ApeBHUX IONOBO-HIIMMCKUX COAX (aHaJlOrax IMOKUIMHCKH: 
Ne€CuaHble MOPOAbl NPeACTaBJeHbI POSOBbIMH HM 3eI@HOBATO-CepbIMH KBapILHT 
necuaHukaMu. B sepHax KBaplla pe3KO BbIPaxKeHO BOJIHUCTOe yracaHue, yac’ 
BCTPeNalOTCA 3€PHa C MO3AMYHOH CTPyKTYPOH, WMMbI Np couMeHeHUAX 3epe 
BerpeveH W3MeHeHHbI rnayKouuT. LlemeHT raBHbIM O6pa3om KBapleBbIi Pp: 
PeHepallMOHHbIN, pexke — COMPUKOCHOBEHUA (2keNIe3HCTHII CepHUMTOBpIIl, XJIOD! 
ToBbIM). PyHbIi MMHepav mpeqcraBJieH MpeHMyllecTBeHHO remarutom. ILnorHoc: 
KBapILMTO-MecuaHUKOB 2,63—2,70. Dnuunucrple nopogpi npescrapsexsi cepHuur 
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(2. Tumblr nopoxk HoTHHHckoro Bo3pacta: a — KBapuTo-necuanukH; FTOnoso-Mumm,  cks. 
‘Ta. 1494,2—1496,4 m;yBen. 20%, HHKONH ckpelleHbl; 6— CepHUHTOBO-KpeMHHCTble CaH- 
Jnono-Mmum, cks. Nel, ra. 1492,2—1496,2 mM; yen. 20, HHKOMH CKpelleHbl; @— %KHVIbI 
(a B cmanuax; HOnoso-Mumm, cxs. Nel, ra. 1518,8—1524,4m; yBer. 30, HHKOJH CKpelleHbl 


3. Tunbt nmopox pudefickoro Bospacta. a —HOBooOpa30BaHHble NMoseBble WMaTb! pOMOoBHI- 
HM MpAMOyroJbHOH dopMbl; Oppedam, cKB. Ne 57, ra. 2266,4 — 2270 M, KasITaCHHCKast CBHUTA; 
65%, mpocroH cBet; O— HOBOOOpasoBaHHble moneBble winaTbl; OpbeOam, cKB. Ne 12, ra. 
2241 M, cepacbimospckaa cBuTa; yBen. 150X, MpocroH cBeT; 6—MNyuKH CIO, B aprHsJuTe; 
sai, ckB. No 12, ra. 2286 —2292,7 mM, cepacbHMospckant cBHTa; yBe. 65X, MpocToi cBeT 


28, Ne 4, Upanosa, Becenonckaa u Kies opa 


‘ 
u 


}-KPCMHHCTHIM UCaHWaMi, MHOra CepHUHTOBO-XJIOPHTOBO-KPeCMHHCTBIMH Cla - 
imu. IInornocth caanues B lOnopo-Mimume 2,70. U3 xKsapunro-necuaHuKos 
ClaHWeB OHTYMbI He H3BJleKaloTCH (6uryMuHosHocTh paBHa 0). Kap6onarHnie 
)poyel He oOHapy2XKeHbl. 

| Kusibl KBaplla UW XopHtTa Tak yacro (10%) BerpeyaioTrca B ONHCaHHbIX MO- 
aX, UTO MX Hao pacCMaTPHBaTb cpeyu THNOB Nopog. KBapit B »xwKHAaX YacTO 
MeeT cTomOuaTy!0 (OpMY, BHITAHYTYIO NepleHAUNKyApHO 3anbOaHAy, xXOpuT 
eMHO-3e/IeHOTO Bera. 

Ilo BceM MpH3HakaM, KaK-TO: H3MCHEHHOCTH TIMHHCTHIX MOpos Ao creneHu 
aHlleB, T[eCuaHbIxX — JO CTeMeHH KBaPUNTO-eCUaHHKOB, BbICOKOMY 3Hau¥eHHIO 
WIOTHOCTH, HaJIMUHIO CCEKYIIMX NOPOsbI MOWLHBIX KBaPUeBbIX H XJIOPHTOBbIX XH 
ABICHHH KaTaKJ1a3a,— MOPOfbI IOJIOBO-HWMMCKOFO BOspacTa MpHhalwiexkat 
30He MeTareHesa (4, 6). if 
| Tlopogtr Gouee MovogbIxX, 4eM  10JIOBO-HLIMMCKHe,— KaJITaCHHCKOl, ce- 
BQ@UMOBCKOH UH JICEOHHAOBCKOM CBHT H3MCHeHbI B MeHbINeH creneHu. 
jecuaHbie NMOpOAbl MpescTaBJeHbl KBapWMTOBHAHBIMH UM’ B pa3sHOH cTeneHH 
MOTHbIMH TecuaHHKkaMu. Ilecuanpie 3epHa COCTOAT M3 KBaplla HM MOJIeBbIX LIfMa- 
)B MW M3peKa ABHO ayTHreHHOrO riayKounta. Ja nopo XapakTepHo mpucyr- 
BHe MHOFOYNCJIeHHBIX (0 50%) HOBOOOPas0BaHUbIx NOVeBbIX WWNAaTOB (MHKpoO-: 
Ha WH albOuTa) MPAMOYTOMbHOH H POMOOBHAHOK CopMbl, HHOra wrpatouyux 
OJIb WemeHta. Llemeut pereHepalluu, CONPHKOCHOBeHHA HM TOpoBbiii a 
" JOJIOMHTOBLIN, 2%KesesucTHIH. I]norHoctb 2,52—2,62. 
[nMuNctTpe MOpOAbl WpeAcTaBJIeHbI IJIOTHbIMH (bunTonOROGHEIME apr 
ATAMU, PUAPOCJIOAMCTHIMH No cocTaBy. Jit HUX XapakTepHoO onTHYeCKH OpHeH-' 
ca diice crpoeHue. Ectb pa3HOCTH CO CKOMJICHHAMH KPYyMHbIX JIMCTOUKOB 
MOTHTA HM MYCKOBHTa MO mMlocKOcTaM HamacTtopaHus. Ilo-Buyumomy, o6uHe} 
PYNIbIX JIMCTOUKOB CJIOJ CBA3AHO He TOJIbKO C YKPyMHeHHeM yacTul mpu Brod 

UYHbIX H3MCHCHHAX MNOPOA, HO HW C HeMOCpeACTBEHHbIM Pa3MbIBaHHeM CJIaHILeB* 
rHeficoB HHKHero Mpotepo3oa H apxea. []norHocTb ATMS OOM DOME aprun~' 

TOoB 2,65. 

KapOonatHnie MOPpOMbl MpeACTaBJeHbl JOJOMHTaMH, IpHyeM XapakTepHa’ 
OCTOAHHOe MPHCyTCTBHe XJIOPHTa B 'TIPOMexKyTKaX MexKy 3epHamH. B pexKux. 
yuaxAX BCTPeualOTCA OOJIMTOBLIC AOJIOMHTEI C OOJIMTAMH, B KOTOPHIX cula6o 
3BUTbI KOHUeHTpbI. I]norHoctb JouomuToB 2,70—2,75. Uro kacaeres  pac- 
SAHHbIX OHTYMOB, TO B apruJuTax, AOJOMHTaX HM NecuaHuKax OOHAapyKeHbK 
1elbI 6Ouryma A. Cogepxanve yriepoga B necuannKax 0,11%, B apruaantax 
one6setca oT 0,05—0,89%, B Jonomutax 0,11%. Toponsi mepeceyeHbI 2KH-’ 
aM KaJIbUMTa HM JOJIOMUTA. 

Ilo BceM MpH3HakaM, KaK-TO: H3Me€HeHHOCTb TVIMHHCTHIX NOpok Wo craquu 
WJIJIMTONOAOOHBIX apIHJIIHTOB, MecuaHbIX NMOpos — AO craquu OTYAaCTH KBap- 
HTOBHHbIX, OTYACTH MJIOTHbIX TeCUaHHKOB, SHAYHTeIbHaA IWJIOTHOCTh TMOpos 
MepeceueHHOCTh HX %KHaMH KapOoHaToB,— pudelickue OTOXKeHHA MpUnal- 
KAT K 30HE, MPOM@KYTOUHOH MexKy 30HaMH MeTareHesa HM KaTareHesa. -+ 

K 30He KaTareHe3a OTHOCATCH elle HeOcTaTOUHO H3y4eHHbIe Hamu mecda~ 
AKM WM apruJiJIMTbl HYKHeETO KeMOpHA. 


BeecoiosHbiit, Hay4HO-HCCeOBaTebCKH I Iloctynuo 
reosoropa3sBelOuHbllt HeTAHO! MHCTHTYT 25 1 1959 
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Jloxxagnn Akagemun nayr CCCP 
1959. Tom 128, Ne 4 


rEOJOLH §) 


B. B. JIMMATOBA 


-HOBbIE JAHHbIE O KA3AHCKOM APYCE AKTIOBHHCKOLO 
NPHYPAJIbA 


(I1pedcmaenexo axademuxom H. C. Wamcxum 28 V 1959) 


B Axrio6unckoM IIpuypaibe BepXHemepMcKHe OTJIOXKeCHHA MMCIOT HCKJIOUH } 
TeJIbHO WIMpOKOe pacmpocTpaHeHHe, y4YacTBYA B CTPOeCHUM Ma/leOZOHCKUX Hed) 
TCHOCHBIX CTPYKTYP, CJlaradt KPbWIbeBLIe H CBOJOBbIe YaCTH MoceqHAX. Baus) 
M3MCHYMBOCTH JIMTOJIOrMYecKOrO cocTaBa MO MpocTHpaHuio HM cilaOoH MaseoH 
TOJIOTHYECKOH OXapakTepH3OBaHHOCTH AO MocwleqHero BpeMeHH He Obwio eAH'| 
HOrO B3Pidja Ha CrpaTurpaduro 9THXx oTMO*KeHHH. OHH uccaegoBatemn ((1, 7} 
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ui lp.) CUMTasIH BCe KpaCHOUBeTHbI€ OTJIO%KeHHA, PasBUTbIe B HCCJeOBaHHOM 
palioHe, 10 BO3pacTy y@HMCKHMH, He BbIJeIAA HH Ka3aHCKOrO, HH TaTapcKoOre) 
sapycos. J[pyrue ((*, *) u Ap.) MOApasqeAIM KpaCHOUBerHble NOPOAb NO AUTO} 
JIOrMueCKOMY COCcTaBy Ha TPH WIM YeTbIPe CBHTbI, YCJIOBHO COMOCTaB/IAA UX (| 
yPUMCKUM, Ka3aHCKHM H TaTapCKHM ApycaMu. CoracHO 2TOH TOUKe 3peHHA’ 
B Ka3aHCKHH Bek Ha TeppHTopHu AxtioOuucKoro IIpuypamba cyuecTBoBalt| 
KOHTHHCHTAJIbHbIC YCJIOBHA, CXOJHbI€ C YCJIOBHAMM TaTapCKOrO Beka. i 

Bee mpebilyuive crpaTurpaduyeckhe CXeMbI PaCWIeHeHHA BepXHeMepMCKH>; 
OTJIOXKeHHH Obi paspadoTraHbl Ha OCHOBaHHH H3y4eHHA eCTeCTBEHHbIX O6HA'! 
*KeHHH WH, KaK y2Ke OplIO OTMeYeHO, B OCHOBY MOJIOXKeH JIMTOJOrMYeCKMH NpHH# 
Wun. OueHb BaxKHO OTMETHTh CJIeAyrioulee: Wake B CAMbIX HWKHUX CJIOAX KPaCHO: 
WBeTHOH TOJIMLM, OJIM3 KOHTaKTa C KYHrYPCKHM APyCOM, MHOTHMM HcceqoBa 
TeJIAMH B €CTeCTBCHHBIX OGHAXKCHHAX Pa3HbIX paHoHoB AxKTIOOuHcKoro IIpu' 
ypasba Obl BCTPeYeHBI MeeLMNOAbI HW OCTPaKOAb, XapaKTepHbIe AIA TaTap- 
ckoro apyca EsBponelicxow uacru CCCP. OHako BpIBOJbI H3 STOFO HCKJIIOUH- 
TeJIbHO HHTepeCHOro HM BaxKHOrO (pakTa JIH6O BOOGIE He Jeaucb, WH60, ecaP 
cbayHa MpoTHBOpedHia TeoJOrHyeCKHM MOCTPpOeHHAM TOTO HIM HHOFO Treovora; 
yKa3bIBalocb, 4TO (bayHa BepXHeMepMcKoro Bospacta Wiad AKTIOOMHCKOrC 
IIpuypaibsa m10X0 H3y4eHa H AVIA ONpeseeHHA BO3PacTa NOpO Ha JaHHOM 9Tane 
U3YYeHHA He MOKeT OBITb HCMOJIb30BaHA. 

HuxkHve 4acTH KpaCHOUBeTHOH TOM WH KOHTaKT C KyHTypCKHM sapycon 
B @CTCCTBCHHBIX OOHAKCHHAX MOMKHO HaG/OaTb JIMWIb B BOCTOUHBIX MYHKTAax 
Axtio6uxcxoro IIpuypanbsa, 6143 nomocbI! pa3BHTHA HW2KHeEMepMCKUX CTPyK- 
Typ, T. €. B BOCTOUHBIX yuacTKax []penypaubcKoro kpaeBoro mporu6a. HanGosee 
Ke MOHbIM paspes BePXHENePMCKHX OTVOXKeHHH Pa3BUT B WeHTPaJIbHBIX OGva- 
crax [Ipeqypabcexoro nporu6a M Mor ObITb BCKPbIT JIMLUIb CKBaxKHHaMU Puy6o- 
Koro OypeHux. M3yyenve storo paspe3a MO3BOJIMIO MO-HOBOMy MpeCTaBHTE 
ce6e crpaTurpadulo mu reonormueckyio uctopuio AxtioéuncKoro IIpuypambs 
B BePXHeNepMCKyIO 3TOXy. | 

CxpaxkHHaMH rylyOoKoro 6ypeHua B mpefsenax SanamHo-AKTiOo6uHcKO ¥ 
AxtioOuicko-Buramakckoli CTpykTyp Ha OCHOBaHMM MaKpo- H MuKpotbayHBt, 
CNOPOBO-IIbIIbICBbIX KOMIWI€KCOB H MMHepasorMyeckoro cocraBa mopoy, HaMH 
OBI BBIJeeCHbI KasaHCKHli M TaTapcKuli apycpl. Ha xapaKrepucTuke Ka3au- 
cKOrO Apyca MbI H OCTaHOBHMCH Oovlee MOApOOHo. 

HecmoTps# Ha peskoe H3MeHeHHe JIMTOMOFMYeCKOrO CocTaBa MO MpocTupaHHn, 
B Ka3aHCKOM sipyce yflalocb BHIAeIMTb YeTbIPe MayKH. 

|. Hwkuaad kpacHouperHad_mecuano-rimHucrad mauKka. Ona coxKeHa pHT- 
MHYHO YepeyIOuULuMucA B paspese NeCuaHHKaMH, aseBPOJHTAaMH M aprHsiNTa- 
MH, Mpe€HMylllecTBeHHO KpacHo-Oyporo upera. IlecuaHuku MOMMMKTOBHIE, 
MeJIKO3€PHHCTEIe, B ONHUX Cly4YaAxX WEMeHT H3BeECTKOBHCTHIH, B ApyrHx — Now0- 
MHTOBbIM WJIM aHTHAPHToBplt............ =. Momnocrs 90—100 m 
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2. I]Jauka TeppHreHHBIX MOpOA C peAKAMH MpPOCMOAMM H3BeECTHAKOB WIM aH- 
\HIPHTOB H AoNoMuUTOB. IIpeobiaqator B ITOH Nake apruJJIMTbI HW aJleBPOVIMTEI, 
0 cOcTaBy OYeHb OJIM3KHe K OMMCAHHbIM BbIlle; OTMHYHe HaOsIOMaeTCA MMULIb 
|| okpacke, HOO 3yecb mpeocOuazaioT Oyppie TOHa. KapOonaTupie u cysbipaTHble 
OpoAbl BCTpeyaloTca B Buse OYCHb TOHKHX MpocioeB, Ao 2 cm MoutHocrH. Tec- 
“#aHHKH BCTpeualoTcaA pexke, OHH HMeIOT OOIee TOHKHM PpaHysJOMeTpHyeckui 
ocTaB, YeM HMxKeeKaive.... . . .. . MouHoctb 300—500 m 

| 3. VapectaaKoso- apruJIMTOBaA Mauka. " Cnoxkena M3BeCTHAKAMH MW apruui- 


tes TIPOCJIOH MOLLHOCTbIO B 10—15 M; MOUL{HOCTb lpocaloeB ugBecTHAKa 
‘omeOleTca oT 1 no 8 M, Yallle BcTpeyaioTcs schist MOLLHOCTbIO B O M. I[lepe- 


eCTBEHHO OKPalleHbI B Cepbie TOHA C Oy pum ¢ OTTCHKOM, pexe OHH TEMHO-ceppbie, 
OuTH yep HBIe. Ucks0unTeIbHO peKO MOXKHO BCTPeTHTb KOPHYHEBHIE aprus- 
murbl. B stoi nauke scrpeyenbi u3 6paxnonog Dielasma sp. (ompegesenue 
. H. Jlanunot) u u3 neseunnog Sanguinolites lunulatus Keys. (onpememeHue 
IE. M. Jltorkepnua). STH HaxOAKH aloT OCHOBaHHe NOJaraTb, YTO HakoMseHHe 
IOpOA, BMEWLaOWLHX yKa3aHHble OpraHuyecKHe OCTATKH, MPOMCXOAMJIO B Ka3aH- 
itKMM BeK B YCJIOBHAX MOpcKOro OacceliHa . .... . . MomHocTh 175—250 m 
|| 4. Bepxuasa KpacHouBeTHad TeppHreHHad mauka. CnomweHa mecuaHHkaMi, 
| prWJIMTaMH 4 ec teicll agai m0 UBeTY MH COCTaBy O4eHb OJIH3KHMHU K TaKOBbIM 
WIepBOH MWaykKH ..... wee A . MomHoctb 60—100 m 
| Ilo Hanpapaenuto Ha BOCTOK “nepraa, propaa u uerpepTas maukH MOcTeneHHO 
|SbIKJIMHMBAIOTCA, H B KpaHHHX BOCTOUHBIX ITyHKTaX Pa3sBUTHA BepXHeNepMCKHX 
)PTMOKeHHH, Te OHH BbIXOAAT y2xKe Ha JHEBHYIO MOBEPXHOCTb, MpHCyTCTByeT 
IMIUb H3BeCTHAKOBO-apruJlJIHVTOBaA Nauka, OTBeYalOWlad MaKCHMyMy pacipo- 
oTPaHeHUA Ka3aHCKOH TpaHcrpeccuu. Ilo mpocrupaHutio c 3anafa Ha BOCTOK OT- 
meUaeTCH JIMIIb H3MeHeHHe COCTaBa MOpO, HWKHUX YacTel sTOH nauKH. Ecuu 
Ha 3allale OHH HaYMHaloTCA aprHJJIMTaMH, TO Ha BOCTOKe B HH3aX MpeodlaawrT 
meCuaHHKH, YTO CBUJeTeIbCTBYIOT O GeperoBOli JMHHM Ka3aHcKoro GOacceliHa. B 
CTECTBCHHbIX OOHAKeCHHAX STON NaUKH HalifeHa (hayHa Opaxuonog HU nemewunog: 
Productus (Linoproductus viliferesi d’Orb., Rhynchopora variabilis Stuck., 
artinia cf. acutirostris Krot., Marginifera typica Waage var. septentrionalis 
schern., Marginifera involuta Tschern., Lima kasanensis Netsch., Sanguino- 
lites bicarinatus Keys. ex gr. laevigata Lich., Solenomya biarmica Vern., 
alaeanodonta castor Eichw. 

Ory TpeTbio nauky MpesplAylive UcCJeOBaTeIH OLIMOOYHO OTHOCHJIH K KYH- 
rypckomy spycy (H60 mo cBoeH OKpacKe OHa OIMKe K CePOMBeTHBIM Nopoam 
KYHTYPcKOro Apyca, HeXeM K APKO-KPaCHbIM OTJOXCHHAM TAaTaPCKOTO spyca), 
jocTaBJlAd O€3 BHMMAHMA HaXOLKM B BepXaX «KYHI'yPCKOTO APyCa» MOPCKOM Ka- 
\3aHcKOH (payHbl. Orciola ACHO, YTO HaXOJKM Ka3aHCKOl (ayHbl B CaMbIX HUXK- 
HUX COAX KPACHOUBeTHOM TOJIMUH BMOJIHe 3aKOHOMePHBI. 

Takum o6pa3om, B AxTioOuHcKoM IIpuypajlbe pa3BUTbl MOpCcKWe Ka3aHCKHe 
OTJOXKEHHA, B KOTOPbIX BO3MO2XHO BbIeNeHve YeTHIPex nayek. Han6ouee mH- 
pokoe pacmpocTpaHeHve MMeeT TPeTbA Nauka, COOTBETCTBYIOWaA MaKCHMyMy 
Ka3aHcKow TpaHcrpeccnu. M3meHenue MTONOrMyecKOrO cocTaBa MaveK NO Ipo- 
CTHPaHHi0 CBA8AHO C OCaKOHaKOMJeHHeM B MpHOpexHOH 30He, Pye B OH3KO 
PaCHOJIOXKCHHbIX IYHKTAX MOXHO BCTPeTHTb YUaCTKM Kak C HOPMAJIbHbIM, TaK H 
HEHOPMAJIbHbIM COJIEBBIM Pe2XKHMOM, a TaKXKe JCJIbTOBbIC OTJIOKECHHA. 


HayuHo-HccleqoBaTeIbCKHH WHCTHTYT reoslorHu Tlocrynuso 
pu CapaToBcKoM rocyapcTBeHHOM yHHBepcutete 22 V 1959 
um. H. TI. Uepupimesckoro 
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H. A. MAPHHOB, A. A. XPAMOB u Tr. H. XYBYJIbJMKOB 


BEPXHEJIEBOHCK HE — HYDKHEKAMEHHOYT OJIBHBIE 
KOHTMHEHTAJIBHbIE OTJIOKEHUA BOCTOUHONM MOHTOJINN 
(IIpedcmaeaeno axademuxom J. H. Mlepoaxoeum 26 V 1959) 


B 1955 r. B nmponecce JeTasIbHbIX MOMCKOBO-CbeMOUHBIX padoT B paloHt 
noc. Xapa-Afipax, B 350 kM 1oro-BocrouHee r. YaaH-Batopa, Bnepspie B Bo} 
crounof Mourouu Obl OO6Hapy2xKeHbl BepXHeJeBOHCKHe KOHTHHCHTAJIbHbIEE 
OTJLOXKCHHA, OOPasylOllHe HECKOJIbKO 3HAYMTEJIbHBIX NO MIOWaLH MOeH, BHITAY 
HYTbIX B C€Be€pO-BOCTOUHOM UH cyOUIMpoTHOM HalipaBJlIeHHAX. : 

CocTraB Hopoy, ycloBHA UX o6pasoBaHns, B3aHMOOTHOLIeHHA C JpyrHMr 
TOULAMH, MPHyPOYeHHOCTb K OMpeseseHHOH CTPyKTYPHO-cballMa/IbHOH 3O0HE Fk 
XapakTep (PAOPHI NOSBOJINJIH BbILeIMTb YKa3aHHble OTJIOMRKEHHA B CAMOCTOATEMb* 
HYIO CBUTY, Ha3BaHHy!O HaMH M10. MecTy ee HaxXOAKM — XapaalipakckolH. 

Tlopogbl XapaaiipakcKOl CBHTbI BBINOJIHAIOT ApeBHee TeKTOHHYeCKOe M104 
HWKeHHe, THMa rpadena, OyqyYH CO BCeX CTOPOH OKalMJIeHbI BbIXOaMH MeTaqt 
MopcbHyecKOH TOU YCJIOBHO HW2KHeMaleosoHcKoro Bospacta. Ha BocroKe Hi 
ceBpepo-BocToke oT noc. Xapa-Alipak NOpObI STO CBHTbI HMEIOT CeBepoO-3anaHoes 
\pocrupaHhe, B WeHTpaJbHOH YacCTH — WIMpOTHOe, a Ha 3alaye — CceBepo-BO-) 
crouHoe. B cBa3H Cc 3THM CO3aeTCA BMeuaTIeHHe, UTO OTJIOXKEHHA CBUTHI, MO-! 
BHJIMMOMY, B CBOe BpeMA POPMHPOBaJIHCb Y NOLHORKbLA ApeBHeh OBepxHese-I 
BOHCKOM BO3BbILIeCHHOCTH H, BePOATHO, OOpasyloT COOOH THMMUHYIO CKaKy! 
o6nekaHua. Tlopogbi CBUTbI AHCJIONHPOBaHbI CPaBHUTeJIbHO C1a60 HW MMeIOT YIVJIbi 
HakJIOHa CJl0eB B cpestHem oT 20 jo 30—40°, koropple BOH3H TeEKTOHMYeCKUX 
HapylWleHni Bospacrator Jo 65—85°. Canta no WHTOMOrHYeCKOMy cocTaBy NOpoy, 
JIOBOJIbHO YeETKO NOpasfeAeTCA Ha [Be MOJCBUTbI: HUXKHIOIO — MeCuaHHKO- 
claHiepylo MW BepxHto1o — addy3nBuylo. IlecuanHnKo-caaHueBad MoOscBuTa M0! 
JIMTOMOPHYeCKOMY CocTaBy pPaCcWleHAeTCA Ha TPH TOPH30HTa — HWKHHA, cpey-' 
HMM HW BepXHHit. ‘ 

HmkHHit TOPH30HT MpeAcTaBJieH Oa3a/IbHbIMH KOHTVIOMepaTaMH, apKO3OBbIMM: 
mlecdaHHkKaMH MW KPCMHUHCTHIMH aJIeBPOJIMTaMH, HaOwm0aBuIMMUcsA B 4,5 KM YOro- 
ganaqHee Komoqua Calu-Ycy-Xyyk H y TopHbIxX BO3BpIIeHHOcTeli Xyp>s u 
Ilaraw Yuyp-O6o. 

Paspe3 HWKHerO TOPH30HTa HanOoulee XOPOWIO U3y4eH B 4,5 KM kK 1ro-3analy 
or Konoqua Caiu-Ycy-Xyfyk. 3gecb Ha NOBePXHOCTH Pa3MbIBa YCOBHO HWK- 
Sa ne oOpa30BaHHl B ero cocTaBe HaO.OJaloTca (CHU3y BBepx): 

- ApKososple rpyOosepHHCThIe cepbie MeCuaHHKH C Pa BKJIKOUCHH AMA 


MeNKOM): [abKU |/OeNOLO.: KBaplia : 4). OAR . MoujHoctb 6 M 
2. KouraomMepathi, MIOTHO clleMeHTUpoBaHHBie C 1MH3aMH MW MpocsoaMH ap- 
KO30BbIX CpeHe- MH KPYMHOSepHUcTBIX MecuaHHKoB... . . Mompocts 3,5 M 


3. ApKO30BbIe Ry a acl CBeTJIO-Cepble TeCuaHHKu » om 
ohh 183 STUB RAD _ Mouocrs 1,5 M 

ie Kouraomeparnr, aHaJIOrHuHbIe BpILey Ka3aHHBIM . . . . MoujHoctb 7 mM 

5. APKO3OBbIe N€CYaHHKH CBeTVIO-CepbIe, npelcraBsleHHBie mepeculaHBaHueM 
KP YNHO- U Pao cela pa3sHOcTeH C PpeKHMH BKJIOUCHHAMH TaJibKu 


KBaplla .. . aa be . Mouyoctb 42 mM 
6. Kpemaucrsie | IJIOTHBIE€ TOHKOSepHUCTBIE “aNleBpOuHT DL C NpOCcJOAMH cJaH- 
eB C HeACHbIMH OTMeYaTKaMH pacTHTesbHocTH .... . Momtuocts 35 mM 


Bpule moO pa3spe3sy Ha6OOqaerca mepecianBaHne ap KO3OBBIX KPpyNHO- 4 
‘CpeMHESePHUCTLIX TMeCUaHHKOB ceporo uBeta. MouHoctb HHxKHero TORhSOug 
cocTaBuaseT 95 M. 

[panna MexK,y HWKHHM HW CpeqHuM ropv30HTOM IIPOBOAHTCA YCJIOBHO, Ha 
OCHOBaHHH NOABJICHHA B MOpOMaX MOCMeLHETO PaCTHTebHBIX OTMeUATKOB. 
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JOTIOxKeEHHA CpeqHero TOpH3O0HTa B paiioHe, 10 CpaBHeHHIO C MOpOsaMH HWK- 
}]0 TOPH3OHTAa, HMeIOT BeCbMa IUMpoKoe pacnpoctpaHeHne. Ilo AaHHbIM CKBa- 
}HbI, MpOWeHHOH Ha BOCTOUHOH OkpauHe moc. Xapa-Alipak, onn mpeycras- 
{ibI TIaBHBIM OOPasoM YaCTHIM MepecaHBaHHeM Pa3JIM4HbIX MO cocTaBy Mec- 
;HHKOB, T'VIMHHCTbIMM, KPeCMHHCTbIMH WH YIIHCTHIMH CJIaHIlaMH, PexKe MeIKO- 
ICUHHKOBbIMH KOHTJIOMepaTaMH, CpeHHMH adpdpy3HBaMH u Ty@OreHHbIMH 
)pogamu. MouHoctb OTslebHbIX CIOeB MOpOA KOMeGeTcH oT 0,3 Bo 9,55 M. 
|B rycociaHiax, BbIxXOJAMHX Ha MOBepXHocTb B 25 M K Wy OT YCTbA CKBa- 
ur, A. A. Xpanoppmm Onin coOpakbl Xopoulo coxpaHUBivecs oTneyaTKH 
Hopbl, B cocraBe KoTropoH B. A. Xaxsoppim onpegesenpr Porodendron §tene- 
lim (Nath.) Zal. u Knorria sp. Ha toxnoli okpamHe noc. Xapa-Afipak B HWx- 
Wii “ACTH pa3spe3a CcpeqHeroO TOPH3OHTa OOHAKAIOTCA Cepble H TeMHO-cepbie 
HaHIbI H TypormecuaHuKH MomHocTHIO 10—11 mM. Ha Hux 3aueraior TOHKOCAON- 
WpIe TEMHO-cepble H Cepbie ClaHIbl MoWHOcTHIO 6,5 M, cosepxKanlHe Gombutoe 
ie PaCTHTeJIbHBIX OCTaTKOB. Ele Bpiilie HaOwlojaloTca cepple rpy6o- 
PPHHCTHIe apKOSOBbIe MeCuaHHKH C BAAMMOM MoLHOcTLIO Zo 30 mM. U3 c6opos 
icTHTeNDHBIX OCTATKOB B mopofsax stToro paspe3sa B. A. Xaxsop onpesemua 
rolepidodendron asiatica Chachl., Porodendron asiatica Chachl. u Helenia 
ibriformis Chachl. 

| Bepxuve COM TOpH30HTa NpeAcTaBJeHbl aPKO3OBbIMH MeCYaHHKaMH, MelI- 
pravieUHbIMH KOHTVIOMepaTaMH, TY@OreHHbIMH CJlaHWaMH, TydonecuaHHkaMu 
CHJIbHO H3MCHEHHBIMH 3e/IeHOBaTbIMH nopduputamu. MowHocrb 3TOH yacTH 
n3pe3a oKOIO 90 M. 

Kpome palioua noc. Xapa-Atipak, nopop cpeqHero ropu30HTa OGHakKaloTca 
4 3HaA4UHTeIbHOH mMviouwlaqH BocTrouHee. Bo MHOrHX MecCTaxX CpeH KPeMHHCTHIX 
| TVIMHMCTHIX CJlaHIleB’- B HUX Take Obi OOHAPyXKeHbI OTHeYATKM PaCTHTeJIb- 
IbIX OCTATKOB, Cpe KkoToppix B. A. XaxsoBpim ycranoBseHp Prolepidodendron 
reviinternodium Arnold. u P. orientalis Chachl. 

XapakTepHOH uepTOH BepXHero TOPH3OHTa ABJIAeTCA TO, UTO 3feCb HapALy 
ap KO30BbIMH MeCuaHHKaMH, PJIMHMCTbIMH HW KPCMHUCTHIMH CaHWaMu MOABJIAIOT- 
A B OOJIbUIOM KOJHUeCTBE NOPOAbl BYJKAHOreHHOTO MPOMCXO*KAeHHA B BUTE 
@JIb8HTOB, TyPOB Hu TydonecuaHHKoB. YuacTKH UX PasBHTHA HaOdurOWalorcs 
patione moc. Xapa-Alipax, rae OHM HMetoT MoHOCcTbh 140—150 Mo. 

CyMMapHas MOMIHOCTb BCeX TPeX TOPH3OHTOB NMeCYaHHKO-C/aHWeBOH Mo]- 
BUTbI COCTaBJIAeT OKOJIO 500 M. 

OSbdbysuBHaA moscBuTa coriacHO HavJieraeT Ha eCYaHHKO-C/laHWeBylo U 
UMpOKO pacmpocrpaHeHa kK ceBepy or noc. Xapa-Alipax. Ona npesctraBuieHa 
Pe reno KHCJIbIMH adpy3sHBaMH HW HX IMpOM3BOHbIMH MpOsyKTaMH. 
‘oma NOLBeprHyTa MIHKaTHBHBIM HW M3bIOHKTMBHBIM JMCOKaLMAM, B Pe3yJIb- 
‘aTe 4ero Ha OOLLeM (POHE MOHOKJIHHAJIbHOPO ee 3asleraHHa C NaweHvem Mopoy Ha 
eBep OOpasOBaJIMCb MeJIKHe CKaKH WIMpHHOH B MepBble COTHH MeTpos. B co- 
TaBe MOMCBUTbI HaGwJOLaloTCA KBaplleBblIe NOPuphl, PesIb3uTH!, (Pe/b3HT-MOp- 
MPbI, OPTOPUPHI, TyPbI, WaBoarwoMepaTbl. HavOosee WMpOKO pacnpocTpaHeH- 
[IMA noposamu scpy3svBHOl NOACBHTbI ABJAIOTCH KBaplleBble MOpdpupyt. 
AomHoctbh nopox sbpy3HBHOH NOMCBHTbI OWeHHBaeTCH OPHeHTHPOBOUHO 
; 500 M. 

Takum 06pasoM, OG61lad MOLLHOCTh BepXHeeCBOHCKUX KOHTHHEHTAJIbHbIX OT- 
IOKeHHH B palione moc. Xapa-Alipak onpefemaerca mpuMepHo B 1000 mM. 

Ha ocHoBaHHy BbIlleyKa3aHHbIxX ONpedeseHHH PaCTHTe/IbHbIX OCTATKOB Mec- 
[aHuKO-ClaHueBoH noycBuTH B. A. XaxJIoB NpHLlledl K BbLIBOAY O ee BEpXHe- 
(eBOHCKOM Bospacre. OH TakxKe OTMeUaeT, TO 10 CBOeMy OOJIMKY MOpOsbl, xpa- 
(AULMe OMMCaHHbIe OCTaTKH, HaNOMMHaloT BepXHeeBOHCKHe OTIO%KeHHA Muny- 
MHCKOM KOTJOBHHbI HU TyBHHCKOM jempeccuu. 

B. A. BoOpos, usyyapuiui onucpiBaeMbit palioH B 1957 r., yKa3biBaeT, UTO 
{OULHOCTb MeCUaHNKO-CaHWeBoH MOACBUTHI cocTaBsseT He 500 M, Kak ompe- 
lenator ee A. A. Xpanop ul. UW. Xy6yapquxos, a 1740 M. B ornomenuax ston 
IOMCBUTbI OH MPOK3Bes JONOIHUTEbHbIe COOPhI PaCTHTe/IbHbIX OCTATKOB, CpeqH 
coroppix M. ®. HefOypr onpemerua B Hei CieLyioulMe BHIbI: Lepidodendron 
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cf. Hirmeri Lutz. u Rhachiopteris sp., XapakTepHble, MO ee 3aKJIIOUCHHI, Ti 
Ke JIA BePXHero eBOHa HM HH30B HW2KHErO KapOoua. 

Oynoppemenuo c atum E. M. Angpeesoli Obl] MpOHSBeeH CMOPOBO-IIblWIb)| 
BOH aHaJIH3 OOpasOoB, KOTOPbIt NOKasaJI NpHCyTCTBMe B HUX AByX BHJOB CM 
Zophotriletes rudosus Naum. u Zophozonotriletes malevkensis Naum. ,—1} 
PaKTepHbIX J\JIX HHM2KHerO KapOoua. 

Stu HoBble JaHHble B. A. Bo6posa He OmpoBepraloT BepXHeJeCBOHCKOFO Bi! 
pacta NeCuYaHHKO-CaHUeBOli MOACBHTbI, a JIMUIb YTOUHAIOT ero HM MO3BONA) 
OTHOCHTb OTJIOKCHHA STOH MOACBUTbI K BepXHeMy JeBOHY — HH3aM HHKHE; 
KapOoHa. \ 

B cpere 3THX JaHHbIX MpeACTaBJIAeCTCA BO3MOXKHbIM YTOUHUTb H MOJO*KeH 
B paspese stbPy3HBHOH MOACBUTbI, KOTOPaA CKOpee BCerO OTHOCHTCA TOJIbKO | 
HHKHeEMy KapOoHy. 

TIpupeqeHHble HaMH HOBbIe MaTepHaJIbl O KOHTHHCHTAJIbHbIX BePpXHe]leBO) 
CKHX — HW2KH€KAMCHHOYIVJIbHBIX OTJOKeHHAX Bocrounoh Monromuu nosBl 
JIMIOT, TIPer*e BCerO, BHECTH YTOUHCHHA B BOSPaCT PaSBUTHIX B OIMCHIBACMC) 
patioHe addy3HBHO-oOcaOuHbIX OOpa3s0BaHHii, KOTOPbIM JO 3STOrO Ppa3HBbIN 
HCCeLOBAaTeIAMH ONpesesAIcA mo-pasHoMy. Tak, O2MH M3 Hallux mpexiy 
crBeHHuKoB, A. H. Edbumos, OCHOBbIBaACb Ha HeKOTOPOM CXOJCTBe JINTOJOP} 
yecKoro cocTaBa HOpos, cpeqHero TOpH30HTa C Pa3BHTbIMH 3feCb MH B Apyrky 
pavouax BocrouHoh MouroJiMH HHXKHEMCJIOBbIMH OTJIOXKCHHAMH, OTHOCKy 
OTJIOXKCHHA STOO TOPH30HTa TakKxKe K HHXKHEMeJIOBOMY BO3pacTy. OAHOBpeMel| 


CTBCHHbIe YTOUHEHHA B HCTOPHIO TeoJIOrHYeCKOTO Pa3sBHTHA HE TOJIbKO 9TOI! 
perwoHa, HO MH TeppHTopHH Boctouxok Mourouuu B WeJIoM. l 
Hayao oOpasoBaHuA XapaalipakCKOH CBHTbI CBA3aHO C HHTCHCHBHbIMH Opd 
TeHHYCCKHMH JBHXKCHHAMH, COMPOBOXABLIMMHCA CMATHEM B CKJaKM paHe 
OTJIOMKUBIUIUXCA MOPCKHX OCaKOB, BHeAPeHHeM KPyNHbIX OaTOJMTHYECKHX Te 
TPpaHHTOB HW CHJIbHbIM MeETaMOP(H3MOM BMEeLWLaIOMIHX NOpos. ITO ckNaqkoo6pa3se 
BaHHe COMPOBOK{alOCb TaKKe BOSHHKHOBEHHEM KPYIIHbIX TOPHbIX XpPeOTOE 
pa3jleJIeHHbIX MHOFOYMCJICHHbIMH MexXKIFOPHbIMH Bia_WHaMH HW NOHHKCHHAM! 
(rpa6eHamnu). HakorvieHne TeppHreHHOH MOMCBUTbI HECOMHEHHO HavaJlOcb OJHO 
BPe€MeHHO C MOAHATHEM TOPHbIX COOPpyKeHHH HW MpOHCXOANIO B OHO U3 TaKyi 
M@XKTOPHbIX Blau. | 
Xapaalipakckas CBUTa HakalliMBalacb B THIIMYHO KOHTHHEHTAJIbHBIX YCJO 
BHAX WH MO KOMIMJI€KCY MPH3HaKOB, XapaKTePHbIX JIA ZTOTO THMa OTJIORKeHMH 
OJDKHa ObITb OTHECeHAa K OCaKaM MOHOKUL C CYULeCTBEHHOM POJIbIO OTIORKe 
HUH O3€PHOFO MPOHCXO*KAEHHA, CBOMCTBEHHBIX IWeHTPaJIbHbIM YaCTAM BNayHH 
Beek 34 HaKOMJIeHHeM TeppHreHHOH NOACBUTHI, NO-BHXHMOMY, NpoOK30nuN 
HOBbIe PaCKOJIbl 3EMHOM KOPbI, COMPOBOKAABWIMeCA H3IMAHHEM KPYMHbIX Mac 
CpeqHUX HW KUCJIbIX sdysuBos. M3nuAHUA, NO BCeHl BeEPpOATHOCTH, HOCHJIH xa 
pakTep WeHTpasbHoro Tuna. Iloroku aB ycTpeMHJIMCb B NOHMKeHHbIe MectTa 
MouyHocTb NOKPOBOB MO3BOAeT CYAUTb, YTO M@XKFOPHbIe BUAaIMHbI B SHAH 
TeJIbHOH CTeNe€HH 3anOJHMJINCh scbdby3HBaMu H 3THM CaMbIM BbIPABHANH cyute 
CTBOBaBIIMH B TO BpeMA pedbed). SaBepwialoulHM STaNOM BYyJIKaHHuecKol JeA 
TeJIbHOCTH ABHJIHCb H3JIMAHHA 3adcdy3HBOB OCHOBHOTO cocTaBa. 
IIpupeyeHHple MaTepHaJbl NOKa3bIBalOT, TaKHM O6pa3oM, ¥TO Ha (oue 06 
utero TCOCHHKJIMHAaJIbHOrO pasBuTHA TeppuTopuH Boctouxow Moxrosuu B Bepx 
HeM J€BOHe H HWXKHEM KapOOHe, B pesy/IbTaTe MpPOMCXOJMBUIMX B 3TO BpeMs 
TEKTOHHYCCKUX JBHXKEHHU, COMPOBOKJaBLWINXCH OMyCKaHHeM OMHUX H NOMA 
THEM ApyruxX yYaCTKOB 3€MHOH KOPbI, Ha 3THX NOCMeAHUX BOSHUKaIM THMMUHbK 


KOHTHHEHTAJIbHbIC YCJIOBHA OCAKOHAKONJICHHA, COMPOBOKLaBIIHeCA MOLLHbIMI 
W3IMAHMAMU = 9qppy3uit. 


Beecorosublii HayuHo-uccaexoBaTenbCKHt ~=MHCTHTYT Ilocrynuto 
THAporeosorMH HM HHxKeHepHO! reomornu 26 V 1959 
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| Wokuano Akagemun nayr CCCP 
| 1959. Tom 128, NM 4 


PEOJIOVH fl 


M. A. M1EPTAMEHT 


O NOJIOKEHHW «TPHTOHHEBOKM 30HbI» 
B MEJIOBbIX OTJIO)KKEHHAX JAJIBHETO BOCTOKA 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 21 V 1959) 


«TpHronHesyl0 30Hy» (CHHOHHM TPHIOHHeBbIX MeCuaHHKOB MbiIcCa XO Ha 
ii ame A. H. Kpuuirodbosuy cuntal [peBHeHIIMMU MaJIeOHTOJIOPH4eCcKH OXa- 
KT€PH3OBaHHbIMH MOpOdaMH OCTpoBa HJIM MOpcKO cballveli HH30B Tak Hasbl- 
aemoro alixycckoro sapyca. M3 mMamomouyHoro necuaHoro poco” Ha MpbIce 
OM MM Oblla COOpaHa HeOO/bIWAaA KOJJIEKUHA MOJJIIOCKOB (B TOM unCcHe Trigo- 
ia subovalis Jimbo), cpequ Kotoppix HM. Taacaka o6Hapyxus TpH Bua, OOMIUX 
aAMOHCKUMH (°, 4, 14, 18-2°), B 1925 r. X. A6e u T. Harao onucanu nemuuunog, 
.6pPaHHIX 61H3 MbICa XOH, OTHECIM UX K THJIAWKOMY Apycy M COMmocTaBHA Cc 
)MTOHHeBLIMH NecuaHHkamMu XokkKalyo. Baw ycraHoBseHpt Trigonia sub- 
valis Jimbo var. minor Yabe et Nagao, Cucullaea delicatostriata Yabe 
» Nagao, Pectunculus sachalinensis Yabe et Nagao, Trigonia pocilliformis. 
ok. var. sachalinensis Yabe et Nagao, Dosiniopsis cf. caperata (Sow.), Cal- 
stina pseudoplana Yabe et Nagao u gp. 
| Bonpoc o Bospacre coeB Mbica Xoli uM MX cayHe eule pas MO_HUMaJcA 
(1945 r. E. B. JImpeposcKkol, onpeqemuBuieH B kouekuHH H. C. Epodeesa,. 
Dome nmepeuyHcJIeHHBIX BUZOB Nuculana sp., Natica sp., Astarte choiensis Liv... 
josiniopsis jerofeievi Liv., Inoceramus sp. (He OpoueHcKoro Tua) u Ap. Or- 
STUB, YTO KOMIIJICKC janHoit (bayHbI OYEHb CBOeECOPa3zeH, MPHCYI JIMWIb pac- 
MaTpHBaeMbIM CyIOAM 0. CaXaJIMHa H UMeeT OYCHb MAIO 9uIeEMeHTOB, OOULHX C 
CNOBIMH OTJO2KCHH AM SAnonun, E. B. JIMBeposckasx u3 MpuBeeHHbIX Cono- 
ABJICHHM BbIBOJUT COOTBETCTBHe COpPabaTHIBaeMOH (PayHbI NO BO3pacTy TpHroHHe- 
>IM eCuaHHKaM O. XOKKalO, BepOATHee BCero HX BepXHelt 30He Cc Pectunculus. 
OCKOJIbKY, TMiweT alee JIMBepoBcKax, OAHU aBTOPbI OTHOCAT STy dayHy K 
“HOMAaHY, a Apyrue — k TYpOHY, ee CJleqyeT paccMaTpHBaTb Kak HaHOouee 
DEBHIOIO CPE H3BECTHbIX MeJIOBLIX dayH O. CaxaJluHa. 

_ Jiumb Kanexapa (1926 r.) orHec TPHFOHHeBbIe NeCuaHNku XOKKaHJO K aJlb6- 
HoMaHy, 6OJIbIIMHCTBOM 2Ke McculeqoBaTeseH OHH paCCMaTPHBaJIHCb B Kaue- 
‘Be CeHOMaH-TypoHcKux. T. Marymoro (™) BKJHOUM 9TH MOPOAbI B «HHXKHION: 
MOHHTOBY!0 CepHio» (ceHoMaH — TYpPOH), yKa3aB Ha MX XapakTepHbI TpH- 
1 eae Komnuiekc (Trigonia hokkaidoana, T. longiloba, T.  brevicula,. 


. subovalis, T. subovalis var. minor, T. cf. tryoniana, T. ainuna u 7p.) B coue- 
\HAH ¢ TaKUMH (popMami, Kak Callista pseudoplana (u Bapnerertpl), Inoceramus. 
ncentricus Park. var. nipponicus Nag. et Mat., Acantoceras asiaticum Jimbo, 
trilites (Ostringoceras) cf. cunlifeanus Stol., Hypoturrilites komotoi 
abe) u ap. Ilo cBogxe «leonora WH MHHepaJbHbIe pecypepi slonun» (1956 r.) 
DHTOHHEBLIC TeCuaHHKH (HM «mecuaHuKu Muxkaca») oTHeceHbI K «cpefHeli ce- 

am E30» aHaylOorM4uHoro Bospacta. 
_ Takum o6pa3om, B reoslorMuecKOH JIMTepaType yTBepuJIOCh NpescTaBsIeHHe 
«rpHronuesoii 30He» B OCHOBaHHH BepXHero Mela CaxaJiHa HO ee MapaiesH- 
MMMM C TPHTOHHeBbIMH MecuaHuKaMu Snonun (o. XoKkKalyo). B cBa3H Cc 3THM 
AXOKM JlaxKe OTIEbHIX NpecTapuTeeH PayHb! «3OHbI YaCTO MPHBOAMIN K 
/ObCKTHBHBIM 3aKJIIOUCHHAM O BO3PaCTe BMEILaIOULHX MOpok u crpaTurpadn- 
80% 


uecKOli MOCELOBATeIbHOCTH MeJOBbIX TOJIL Pa3JIMUHBIX palioHos. Tak Kab 
9TH MOJWIOCKH HEpeLKO ACCOIMMMPYIOT C YIvICHOCHBIMH OOpasOBaHHUAMA, pacemar’ 
PHBaeMbIii BOMpOcC HMeeT H H3BeCTHOE MpaKTHYeCKOe 3HadeHHe. 

Tlopogpr c MesoBpim Trigonia HM Ap. B HacToAUlee BpeMA oOHapy*KeHbI BO 
MHOPMX pafioHax ceBepo-sanaqHol uactH TuxooKeaHckoro mobepexkbA OT AB 
ctpaiun go Ansacku, NpHueM B psxye MecT ObIIH YCTaHOBJeHbI MpeAcTaBUTedL 
cbayHbi Mesa CaxamtuHa u Anonuu. Hanpumep, B HeCKOJIbKUX MYHKTaXx CuxoT9 
Aauusa u TIpumopps cpeyt MevioBbIX OTOXKeHHH onpeereHb (*) aHaslOrMuHBle 
BHJbI WIM BHbl, OUCH OIH3KHe AMOHO-CaXaJIMHCKMM, CTpaTurpaduyeckoe Mot 
JIOWKEHHE KOTOPbIX He BCera ACHO. i 

Crpaturpadwyeckue HccleqoBaHua aBropa Ha Cesepo-3anaqHon Kamuan| 
ke NOKa3aJIM, 4YTO B paspese Mesa 3TOH OGsacTH (*) (BbILe cnoeB c Inoceramuy 
patootensis Loriol u ap.) mpucyTcTByeT MOUTH NOAH KOMMIeKC CPOpM «TPH 
TOHHEBOH 30HbI>, OTACIbHbIC BUbI KOTOPOTO HM 34eCb PaHbille CUHTAIMCb THMMY 
HbIMH JJId HauaJia BepXHeMeJIOBOrO BpeMeHH, T. e. ceHoMaHcKuMnH (°, °). Onpe} 
JlesleHve COBMeCTHO C HHMH HaligqenHprx Meretrix (Aphrodina) tippana Conrad) 
Inoceramus balticus Boehm.; In. kusiroensis Nag. et Mat., Pachydiscus neu 
bergicus Hauer vu 2p. nosBouIMIO yBepeHHO CelaTb BbIBO, O BepXHECeEHOHCKO}) 
BO3PaCTe BMEILaOlLHX MOPOY aBasKaJlaHCKOH cepHu. B TO %*e BpeMA aHaJH3 UM CO} 
nocTaBJleHHe MeslOBbIX MOpoy TleHxkuHCKOrO paiioHna Cc APyrHMM paspesaMH Mew) 
JlaibHero Bocroka JaioT OCHOBaHHe CUHTATb, YTO MCKOMAeMbIe «TPHTOHHEBO: 
30HbI>, K COxKaJICHHIO elle He Bese U3YYeHHbIe MOHOrpaduyeckHh, HMeIOT 3HauH! 
TeJIbHO Goslee IIMPOKOe pacmpocTpaHeHHe, YeM IIpeAnOJarasocb. i 

Tak, B MevlOBbIX NecuaHukax p. Okano Ha IO. Caxanune E. M. Cmexospnit 
(°) HaiigeH wmMpoKO pacnpocrpaHeHHpit B Anonun (2°, 1), Ha Cepepo-3anaqHo} 
Kamuarke (*, °), B Kopskxcxom xpe6re (1) u Ha Ansacke HuakKHeceHoHcKHH Inc! 
ceramus uwaijmensis Yehara BMecre c Trigonia subovalis, no Koropon, oD) 
HakO, MeCUaHHKH ObWIH OTHeCeHbI K alHyccKoH Tove (ceHomMaH). IlosTom! 
cCblvIKa Ha mocseqHIOIO (opMy He MOxKer Mo_TBep%xaTb BEIBOR A. E. Taasy) 
HOBOH O «HHXKHECCEHOMAHCKOM» BO3pacTe KOTOHCKOHM moxcBuTb! Maxaposo-IIc! 
poHalickoro pakoua. Ha Gomee mMpokoe pacmpocTpaHeHue B BepxXHem Mewy Ca] 
XaJiHHa (OPM «TPHrOHHEBOH 30Hbm yKasbIBaloT TakykKe HaxogzKH T. Marymor| 
u Yamypa (*°) B xoeHcKOH CBUTe OpoveHCKON TOMA m0 pp. Xo u Aron Callist 
pseudoplana Bmecte c Inoceramus uwaijmensis, In. hobetsensis Nag. et Mati 
H OOHAPy2XKeHHBIMH 3fleCb »Ke CeHOHCKHMH In. sachalinensis Sok., Pachydiseu 
naumanni Yok. u ap. Ilo qjannpmw A. A. Kann, B MeOBbIX OTJOXKeHHAX DPy) 
rux palonos CaxaslIMHa XapakTepHble BHbI «30Hbm (Callista pseudoplana, Ct! 
cullaea delicatostriata, Pectunculus sachalinensis u gap.) Berpeuatorca oO 
alHHYyCCKHX CJIOCB BIWIOTh JO BepXHeCeHOHCKOM GOOMIHAKOBCKOM CBHTHI. 

CopmectHoe HaxoxjleHHe Trigonia, Callista, Pectunculus B oqHom necuaHo'| 
MpOCJO€ KOPAKCKOH CBHTHI OyxTE! YroJbHOH c CeHOHCKHMH Inoceramus sacheé' 
linensis, In. orientalis Sok., Helcion giganteus Schm. var. depressa Schm. uj’ 
ABHJIOCb, TO-BHAMMOMy, MpwuMHoH, moyemy H. C. Bopouen (1) napamnane 
JIM3YeT JIMIUb OCHOBHOM COCTaB STO PayHbl C CaXa/IMHCKOHM JIA COeB, OTHOCS 
WLHXCH K BepXHemy ceHoHy. Ilomo6Hoe coueTaHHe NOATBeEpKMaeT, YTO B Palon 
OyxTb! YroubHOH, NOMOOHO CeBepo-3SanagHoi Kamuarke, Oacceliny p. TanoBK 
u jeBobepexbio p. [leH»KuHbI, pacnpoctpaHeHHe topM TPUTOHMeBOL 30HBI Mp} 
ypoueHO K BepXHel YacTH MesOBOrO pa3pesa. 

PekHe, Takyke He MIPUBJeKaBLINe BHUMAHMsA 3aMeTKH 06 ONpefeeHHH Ht 
KOTOPBIX OObIMHbIX J\JIA TPHPOHHEBbIX MeCUaHHKOB (OPM Gosee MOJOLbIX COE 
BCTpeualorca HM B ANOHCKOM JHTepatype. C. Toxynara u C. Cumuy3y B cBM1 
@yta6a (ceHOH) yrvienocHoro GacceliHa J[3@6an BMecte c Bostrychoceras ind 
cum (Stol.), Scaphites teshioensis Yabe, Inoceramus uwajimensis Yehara 
Ap. oOMapyxkuu Trigonia subovalis, T. kimurai sp. n. B gpyrom, aHasorn 
Hom ciyyae T. Harao u K. Oraryme Hapsaqy c MHOrOUNCIeHHBIMH BepxHect 
HOHCKUMH (OPpMaMH onpexenHM us cepHu Xeronait (0. XoxKaiiqo) Trigoni 
subovalis, Callista pseudoplana. MoxxHo 6n110 6bI OXKULaTb, OCOGEHHO B CBA 
C ONyOJIMKOBaHHeM B ynOMAHYyTOH cBoyKe 1956 r. Ta6muIBI pacnpocrpaHeHu 
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IPOHHH, YTO AMOHCKHe Ma/ICOHTOMOFH 3aMeTAT 9TH HeEKOMMeHTHPOBaBLINecA 
kTbI. OwHako padora M. Haxano (1%), Kacatoulasica BOMpOcoB CUCTeMaTHKH Hi 
yaTHTpapHyeckoro 3HAaYeHHA MeJOBbIX TPHroHui SAnonun, He ocTaBAeT 
TOM OTHOMICHHH KaKUX-JIMOG COMHeHHM, TaK Kak pacmpocrpaHeHue Trigonia 
ovalis Jimbo orpaHuyeHo B Heil HMKHErMIAKCKUMM (CeHOMaHCKMMH) OT- 
KeEHHAMH XOKKaHO. 

Bee 113/10%KeHHOe BBIIe CBHJeTeIbCTBYeT, TAKUM OOpa30M, O MpHcyTCTBHU 
IUHDIX JI «TPHTOHHEBOH 3OHb MOVJIJIIOCKOB B CJIOAX pa3JIM4HOrO cTpaTu- 
apu4ecKOrO yPOBHA, BMeCTe C XapaKTePHbIMU MaJeOHTOMOPHYeCKHMM OCTAT- 
MM aJIbO-CeHOMaHCKOrO MH 4O BepXHeCeHOHCKOrO BPeMeHH BKJIIOUMTEJIbHO. 
“BASH C 3THM OYEBHHA HEOOXOJUMOCTD Ciel{Ma/IbHOrO H3yYYeHHA BUOBOFO CO- 
Ba (PayYHbI KTPHTOHHEBON 3OHbIy H ee pacIpocTpaHeHHA B MeJIOBBIX paspe3ax 
OMAHYTHIX PaHOHOB. ITO yOexKTaeT TakxKe B HEOOXOAUMOCTH BeECbMa OCTOPOX- 
ro onfpeseJIeHHA BOSpacta nopos no Trigonia u Ap., B YacTHOCTH Ha CaxauMHe, 
B Pale cuyyaeB TpeOyeT H MepecmoTpa MpexKHHX WpekcTaBeHHH.  — 
[lostomy conocrapsjeHve BepXHeCeHOHCKO aBasKaslaHcKoli cepuu CeBepo- 
natHoli Kamuatku ‘c alinyccKolt tonmeli («rpurouMenoit 30Hoti») Caxauimna 
‘MOxXeT ObITh MpoBeyeHo. AHaJOrOM CepHH, ABJIAIOTCA NOPObl «BEPXHETO KOM- 
eKca» WIM CakyTaHcKolt cBuTe! IOxkHoro CaxasMHa. HW MepemexKalolueca Mop- 
He H YIIeHOCHbIe OOpas0BaHuA OpOUeHCKoOlt TMU CeBeEPHOM YaCTH OCTpoBa, 
<mOUaIOUMe pasHoodpa3Hy1o tayHy ceHoua (°). : 
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Jloxaayn Axkagemun nayr CCCP 
1959. Tom 128, Ne 4 


PEOJOCH 


Unen-koppecnonzent AH CCCP A. B. CHJOPEHKO 
M3BECTKOBbIE NYCTbIHHbIE KOPbI EPHIITA 


VisBecTKOBble MYCTbIHHbIe KOPbl MHHepaJiOrMyecKH H3y4eHbI CaO, a KOp 

W3 EFHNMeTCKHX MYCTHIHb elle claGee. Mexkay Tem B Erunte HaM BCTpeTHJIHCh Hi 
CKOJIbKO CBOeCOOPasHble H3BECTKOBbIC HAKOMJICHHA, 3aCJTyKMBAlIOUMe Cela: 
HOrO OCBeLeHHA. 
OnucpiBaeMble H3BECTKOBbIe KOPbl WIHPpOKO paclpocTpaHeHbl B BOCTOUH( 
yacTu JluBulickol mycTHIHu. Hamu on HaGslofasIucb Ha Tpacce AaBTOMOOMJIbH( 

joporn Kaup — Anekxcanyapua, 
eo ae 60—80 KM kK cesepy ot Kaupa. 91 


lt 
Ospa. KOPbI MpescTaBsstoT co6o1 254) 


O6pasen Ne 9 | OSpasen Ne 10 Isen Nt 30-caHTHMeTPOBbI c10i neck} 

a | 6 a) ae g TIpeBpalleHHbIH B TWIOTHBIM Mel 

4aHWK, OPOHMPYIOUIMH HW KeeEx) 

SiO» 57,84 69,38 91,45  UlHe mecKH OT pa3BeBaHHA. Saln| 
TiO2 0,14 0,39 0,92 Has Kopa OOpa3yeT MecCTaMH 4H) 
Al2Os 0,62 1,98 1,77 Gombe CTOMOBLI€ BO3BBIIIeHH 
Fe,O3 2,78 1,30 don | 
FeO 0,00 0/00 0766 CTH. CBOHM 4epHbIM UBeTOM OF} 
CaO 12,91 |43,10 143,19 |43,69 | 0,82 Je@TKO BbIAeAIOTCA Ha KeJTG 
MgO 6,60 | 5,91 | 0,69 | 0,52 | 0,11 cone necKkos. IlopepxHoctTb, o6ps 
MnO 0,27 0,05 0,05 30BaHHaaA KO 
paMH, BOJIHHCTa} 

K,O 0,39 0,45 0,45 ! 
Na,O 086 0’'77  OObINHO JIMUIeHa pacTHTesbHOC) 
—H,0 0,40 0,93 0, 9% -= «(pues | 
+-H20 2,09 1,34 SalllMTHbIe KOPbI PasBHBaroT\ 
oe stn 1! ai a0 es ae MO 3OJIOBbIM HeCKaM (XOpoullg) 
Hepacrante | & OKaTaHHOCTb 3epeH MeCKOB, YCu 
ocTaToK 61, 66 69, 23 BHA 3aleraHua HM PopMa pevbed 
100,04 99,85 99, 84 ocTaTouHO yOeUTeJIbHO AoKasy 

Bor Geanene BalOT HX JOJIOBOe NPOHCXOXKeHHE} 
pacTBOpHMbIii i HaBeAHHbIM Ha H3BeECTHAKH HU Ile) 
: SiO2 1,29 1,24 1,61 yanuKu TperHuHoro Bospacta. ai 
aw TCHCHBHOCTb OKPaCKH, creme) 
CaCOs = [28,04 |23,28 |23,54 [24,43 | 1,46 UWeMeHTalHH B KOpe YMeHbUlaeri 
MgCO3 = /48, 80 [12,36 | 1,44 | 1,09 | 0,23 cBepxy BHu3. B BepxHen uacTH4 


3TO COBEPIICHHO MJIOTHAH 3BO} 
Wpumeuaunua. 1. Ananutuxu—E, H. Ye- hal ecPes Teno OD ae 
neuckad HE, A.'Kynpunukas. 2. a — pesymbTaTEl fonts yepHoro wWseta. MouHoc} 
BalOBOrO XHMUYeCKOTO aHasu3a; 6 —pesyabTats! ITOK 30HbI 1O—15 cm (Tab. |, o; 
aHaJiu3a C BbIeJeHHeM HepacTBopuHmMoro B 10% pase, Ne 9). Husxe mecuaHHK ni 
COAHOH KMCJIOTe OcTaTKa HU onpesemenuem B : a ! 
inperpine CaO MEO PpexOMMT B KeJITO-KOpHuHeBy) 
MeHee CILEMCHTHPOBaHHyW, Jer 

pasJlaMbIBalOllyioCcA B PyKax MOPOAy MouHOcTHIO OKOIO 10—15 cm (o6pasi) 
Ne 10). Ene Hwxke jlexaT necKH 6e3 Kakoli-1M60 WemMeHTalMH (o6pasen, Neo 1] 
Kak loka3biBalor XMMMYeCKHE aHasM3bI TPeX MOCeOBaTebHO OTOOPaHHE| 
CBepXy BHH3 OOpasloB, KOpbl NpeAcTaBsioT coOOH 3epHa necKa, B OCHOBHG 
KBaplla, CICMCHTHPOBaHHble KapOOHATHI KaJIbUMA HM MarHus. Cofep2KaHue Kaj 
OoHaTOB CBePXy BHM3 MOCTeneHHO yMeHbulaeTca. ComepxKanne MgO, Fe,O,, 
MnO magaet 10 Mepe Mepexoga OT BepxXHei 4YaCTH KOPbI BHH3 K MecuaHHKas 
HeckouIbKO NOBbILeHHOe CofepxKaHne *Kelesa WH MapraHila coobulaer BepXHi 
812 
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TH KOpbI YepHbIi WBer. [loppiueHHoe coxepxaHHe BOLI B H3BECTKOBBIX KOPax 
3aHO C FHAPOOKHCJaMH %Kellesa H HEKOTOPOH KOHeHCallMeH aTMocdepHon 
ru. Coflepxkanne NOXBMxKHOrO KpeMHe3ema KaK B MOMCTHAIONUX MecKax, 
< H B H3BeCTKOBBIX KOPaX He3HaYHTeJIbHO H MOUTH OJMHAKOBO. OTH KOpbi He- 


Pue. 1 


OKPaTHO OMNMCbIBaJIHCb KaK KPeMHeBble. XMMHYeECKHe aHaJIH3bl, a TakxKe 
MBeeHHbIe HWKe TepMHYeCKHe HM ONTHYeCKHe HCCIeAOBaHHA MOKa3bIBaIOT, 

9TH OOpas0BaHHA HMYerO OOMerO C KPeMHEBbIMH He HMEIOT HV ABJIAIOTCA TH- 
4HBIMH H3BCCTKOBbIMH KOPaMH ITYCTBIHb. 

TepmMorpamMa oOOpa3iloB H3 KOp H Meckos (puc. 2) noATBep2aeT aHHbIe XH- 
{4eCKUX aHaJIM30B: WeCMeCHTHPYIOUIHM BelleCTBOM B BePXHeH YaCTH KOPbI AB- 
eTCA KaJIbUMT (SHZOIppeKT 880°) c mpumecbio AoMOmuTa (adpdext 515°, Kpu- 
ajo0pasua Ne 9); B HMKHeM YacTH — TOMbKO KabUUT (adexT 920°, KpuBaa 
pasa Ne 10). Huxkesterkaue necku (o6pasen, Ne 11, cm. ero KpuByt0), Kak H 
‘CMeMOBaHHble JWI CpaBHeHHaA He- 

ICTBOPHMbI€ B COJIAHOH KUCJIOTe “ 9 

TaTKH oOpa3uoB NoNe 9 u 10 (Kpu- oe g 8 

a oOpasua Ne 10a), kapOoHaToB He 
{CIOT H MOKA3bIBaIOT TOJIbKO 30:ppek- 
[ KBapla (550 u 560°). 

~B uuimdax 3 BepxHe 4acTH KO- 
I XOPOIWIO BUHa WeMeHTallua 3epeH 
(Ka MOJIYMpOCBeYHBaIOLLMM TeMHO- 
PbIM KaJIbUMTOM. Bokpyr KaxOH 
CUMHKH pa3BUTa TOHKaA OTOPOUKa 
| MeJIKOZePHUCTOrO KaJIbllHTa, M0- 
BOE TIPOCTPaHCTBO MexKy 3epHa- 
{ HM OTOPOUKaMH 3arlOJIHeHO arpe- 


60° 


N10 


Coan 


TOM MeKO3epHHcToro 4ucToro ° 
abuuta. B uimdax 43 HUKeIEKAa- We 8 
ro yuacTKa KOPbI KaJIbILHTOBbIN 3 ° 

MeHT UHCTHI B BUe KPYMHbIx 3e- S BS 


H C yTOMJI@CHHBIMH B HHX MecuHHKa- 
| (MOMKUHTOBaA CTpykTypa). Kati- 
I-OTOPOUKH BOKPyr 3epeH B ]aH- 
M cayyae He HaOsoyaioTcs. MeracomatTo3a KapOoHaTa Ka/IbILMA MO 3epHaM 
CKa, UTO HHOra BCTpeyaeTca CpeW APyruX U3BeCTKOBbIX Kop 'lycTbIHH (4), B 
WIMX O6pasiax He OTMeyeHO. Bo3MoxKHO, 4TO B BepXHelt YacTH KOPbI KaliMa 
JIKOZEPHHCTOFO KaJIbIMTa BOKPYF 3epeH MecKa ABJIACTCA MePBOM, CaMOH Ha- 
NbHOH, CTaMeli pasBHTHA H3BeCTKOBOTO MeTacomaTo3a. C 3THM 2Ke ABJICHH- 
, BEPOATHO, CBA3AHO H YMeHbUIeHHe B BePXHeH YaCTH KOPbI CoOsepxKaHHA 
O, Al,O;, K,0, Na,O, KoTopble KOHUCHTPHPOBaJIMCb B aJIIOMOCHJIMKaTax B 
ye He3HaUMTebHOH MpMMecH K MeCKaM TVIMHHCTHIX H IMbWIeBAaTHIX UYAaCTHIL. 
MuxpockonuueckHe CTpykKTypbl BepXHeH H HM%KHEH uacTeli KOPbI N0Ka- 
BalOT pa3Hble CTeMeHH MepeKPHCTa/M3alMH KapOOHATOB HU Pa3sHble TEKCTYPbI 
APaKTePHAaA OTJMUNTEbHaA OCOO€HHOCTh H3BeECTKOBbIX KOpP MycTbIHH). Han- 
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Puc. 2 


| 


¥ 
I 


| 


Goulee XAPaKTepHO NMOABJIEHHe KaliMbl H3 MeJIKOZePHHCTOFO KaJIbIMTa BOKPY| 
3epeH mecka. Hamu ona HaGvl0alacb MOBCEMeCTHO BO BCX H3BECTKOBHIX Kopa| 
nycrpiqh Mexcuku, Cpequeit Asuu, Tynuca, Ascrpanun (*, *). 

B camoli BepXxHeli uacTH H3BeCTKOBOM KOPbI OUCHb YacTO BCTpeyaloTcA OC) 
JIOMKH HW WeJIbIe CTBOPKH H3BeECTKOBbIX PaKOBHH, Ha3e€MHbIX MeJIMUMNO U Ye) 
cTpONon, OWxKe He ONpeseHMBIX. HwxKe, B PHIXJOH MOMYCLIEMeHTHPOBAaHHOH Ye| 
CTH KOPbI HM B MOJCTHIAIOWMX HX MecKaX, OGJIOMKH paKOBHH He BCTpeyeHbI. | 

OriMuNTeMbHOLi OCOGeCHHOCTbIO OMMCHIBACMbIX VM3BeCTKOBBIX KOp Erunt 


i 
i} 
BeCTKOBbI€ KOPbI, OMHCbIBABIIMeCA PaHee, OblvIH MPHYPOUeHbI K aJJIOBMaJIbHBI | 
WJIK MIpPOJHOBHaJIbHbIM TOvILaM. B cBaA3H C STHM reHe3HC H3BECTKOBbIX KOP Erur, 
Ta OTJMYaeTCA OT reHe3sHca KOp JpyrHx paHoOuHos. 

Bowbiiad vacTb H3BECTKOBbIX KOp MycTbIHb (1, 7, 4) oO6pa30Baslacb Oularojap | 
BHYTPUIpyHTOBOMY HcrapeHHIO Ha HeKOTOPOH TrvlyOMHe, B 30HE KalMJJIAPHOr| 
nolbeMa, THApOKapOoHaTHbIX TpyHTOBbIX BOX. B aHHOM culyyae No,ot) 
Hoe OObACHeHHe He MOXKeT ObITb MPHHATO, HOO ZOJIOBLIC NeCKH o6pasyk| 


BOX HW BOCXOMAULeErO KallHJWJIAPHOrO TOKA PaCTBOPOB. 

Bowsee BepOxATHO, YTO ONMHCAHHbIe H3BeCTKOBbIe KOpb! JIMBHHCKOH ITyCTbIH] 
oOpa30BaHb!l HEKOTOPOH HUCXOAAMeH MHrpalweH pacTBopos. McrouHnkom Kat) 
6oHaTa KaJIbldA HW MarHHaA He MOVIN ObITb 3OJIOBbIE MeCKH, TOCKOJIBKY- CaM 
HCXOJHbI€ Me€CKH SABJIAIOTCA MOUTH UYHCTO KBaPUeBbIMH, C HeSHAaYHTeJIbHBI| 
cojlepxKaHHeM OKHCH KaJibuMsA HW MarHua. M3BecrKoBas Kopa B JaHHOM cJryuae€l 
He paciipocrpaHAA STOTO Ha BCe MYCTbIHHbIe KOPbI, MOTla OOpasoBaTbes 3a cue! 
MOCTeN€HHOFO HaKOMVJICHUA PAKOBHH KOMIVI€KCOB, MHOTOUHMCJIEHHbIe OOJIOMKH KC! 
TOPbIX HM CeHuac elle COXPaHAIOTCA B M3BeCTKOBOH KOpe, H MX NocMeqyrouler) 
pacTBOPeHHA HM OTJIOXKeHHA B BUC H3BeECTKOBOFO WeMeHTA. 

VispecTHO, YTO B 3OJIOBbIX M€CKaX NYCTHIHb MOCTOAHHO MpOXOAUT KOHeHCa 
lua aTMocdepHOw BJlarH, KOTOPaA co38faeT B BepXHeH UX YAacTH HeGOJIbIUION yE 
Ja@KHEHHBIN TOPH30HT. OTO NOCTOAHHO OOpa3yrouleecA HeGONbINOe KOJMUECTB! 
BulaP, a TAK?Ke OUCHb PeAKO, HO BCE 2Ke BHINAalollue OCANKM MOryT pacTrBOpAT} 
U3BeCTKOBbI€ PAKOBHMHbI, Me€PCHOCHTb HX Ha HEKOTOPY!O TulyOMHy, HU, OTarad | 
Bue KapOOHaTa KaJIbILMA HM MaTHHA, WeMeHTHPOBaTb JOJIOBbIe NeckH. Mucus; 
TpalweH OObBACHAeTCA MOCTeMeHHOe YMeHbIUIeHHe COJepxKaHHA KapOOHATOB ~ 
MIyYOMHOH, OOJbIUIad CTeENeHb NepeKPHCTAaJIM3alHu KapOOHaTOR B BepXHeli vacTH 
mpwWueM cofeprkaHve KapOOHaTa MarHHA, KaK MeHee MOABMXKHOTO, YMeHbIlaer 
CA paHblle, ¥eM KapOoHata KaJIbllua. PacrBopenuio Hu mepeHocy KapOoHaToB' 
BepOATHO, CNOCOGCTBOBAIH MOBBILIeHHbIe TeMMepaTypbI, TOCHOACTBYIOULHe 1 
BepXHeH 4YacTH TeCKOB. “ 

Bo3MO%KHO, JONOJHUTebHBIM HCTOUHHKOM KapOOHaTOB ABHJICA MpuHOC WA} 
S0IOBLIM IlyTeM. BprxojslllHe Ha NOBepXHOCTb B 3TOM palioHe TpeTHYHBIe U3BeCT 
HAKH, MOLBepraiCh 2OJOBOH KOPPO3HH, \MOrIM JaTb B MecuaHble MaccbI HeKOTO 
poe KOJIMYeCTBO PacnbiwIeHHOrO KapOoHaTa KaJiblua. KapOonat MarHua 9TH 
MyTeM B H3BeCTKOBbIe KOPbI He NOMaas, HOO BIXOLAMIHe 3ecb H3BeECTHAKU CO 
WepxkaT, MO AaHHbIM XHMHYeCKHX aHaJIM30B, OKHCH MarHHA He Gosee 0,03% 
Hakorienue KapOoHaTa MarHua B CaMOli BepXHeli YacTH KOPbI Cue_yeT CBASHI 
BaTb C pa3/lO2%KeCHHEM OPFaHHYeCKO"O BeeCTBa PaKOBHH WIM MpHHOCoM cove; 
MarHHA BeTPpOM H3 OKeaHOB. 


M3 BceX H3BeCTKOBbIX KOP MYCTbIHH H3YYeHHbIe KOPHI COepRaT HanOosbUTE 
KOJIMYeECTBO MarHHa. ; 


Koapekuli busnan wm. C. M. Kuposa 
Axkayemun HaykK CCCP ose tere 
UHMTMPOBAHHAA JIMTEPATYPA 
17yt. 7. Lpauunetu, Tp. [oxyuaescxoro nousernoro » KOMHTeTa, B. +3, 1944 


* A.W. Tlepeabman, TAH, 78, Ned (1951). ? A. B. Cugopeuxo, COopn. Bonp 
MHHepasiorHu ocaZouHbIx OOpasopanuit, KH. 3.u 4, JIbpop, 1956. 4 A.B. Cu Op € Hakee 
Mes. AH CGCER, cep areorpr Noe (1958). © 3.30. lo kan bc kak) TloupenHo-reorpadr 
weckuit ouepk Adpuku, M., 1948. * E. Blanck,S.Passarge et al., Naturwisser 
schaften, 6,, Hamburg (1925). ; Rone z 
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Tokauage Akagemun nayr CCCP 
1959. Tom 128, Ni 4 


TFEOXHMHA 


B. B. KPACHHILEBA u O. B. WHMLIKWHA 
_K BOTIPOCY O PACIIPEAEJIEHHMW BOPA B MOPCKUX OCAAKAX 
(I]pedcmasaexo axademuxom A. A. IT pueopoeseim 24 IV 1959) 


Muposoli OKeaH ABJISeTCA OJHHM W3 ABYX TvlaBHbIX HCTOUHHKOB OGopa, 
)PHBIX MeCTOPOXRJeHHH, B 30HeE runepreHesa. MopcKas Boda cOep2xKUT 3Ha- 
TeJIbHOe KOWHYeCTBO Copa (4,6 -10-*%). B orkpbiTbIx yacTAX OOJIbLIMHCTBA 
pe MW B OKeaHe KOHIeHTpalluad Copa MpOnOpunOHaJIbHa KOHUEHTPallun xwOpa 
OTHOWeHHe OOPa K XJOpy MOcTOAHHO * nH paBHO 2,39 -10-*% (*). B mopeKux 
IMHMCTBIX OCaKax coflepxaHHe Oopa B 10—100 pas Bplue, 4eM B MOpcKOH 
pe. Ilo qanHpm Toupf~umuyta (*) B cepoM use cofepxKuTca SOopa 3 -10-?%, 
6ypom 1,5 -10-?%. O conepxaHun Oopa B MOPCKHX HWJIOBbIX BOJaX MMeIOTCA 
[MHHUHbIe JIMTepaTypHble yKa3aHua. Tax, C. I. Llelirnu (*) B uoBbIx Bosax 
acmuuickoro Mops Halla 4,36-10-°% Gopa (cpemtHee u3 7 OOpa3sloB), T. e. 
10 pa3 Ooubule, YeEM B MOPCKOH BOJe, YTO HE NOATBEPANOCb HalIMMH JaHHbIMH. 
yepxaHHe Oopa B TBepAOH dase, COOTBeETCTBYIOMeH HJIOBOH Boe, He onpe- 
2A10Cb. TakHM OOpa30M, BOrpoc O pacmpeseieHuH Oopa MExy %*KHAKOH u 
epfoh da3amu ocayiKa ocTaeTca HesacHbIM. Mexyy TeM, 9TOT BONpoc mpex- 
aBJAeT OOJIbLUIOH HHTepec B CBASH C MpoOsemolH (OpMHpOBaHHA MJaCcTOBbIX, 
raTbixX OopoM, Bod. 

Hamu Obii0 uccieoBaHO pacipefeeHHe Copa Mex,y HJOBOH BOOK u 
BepJIbIM BeULeCTBOM HJIOB BHYTPHKOHTHHEHTaJIbHOrO BOROemMa — UepxHoro 
Opa — UW WJIOB pa3iH4uHOrTO THNa Tuxoro oKeaHa. 

OnpeneneHux Oopa B HJOBbIX BOJaX MPOBOLHJIHCbh NapaJJieIbHO JBYMA 
rexyioutsay Metofwamu. |. B Mavibix o6bemMax (0,5 MJ) KOJOpHMeTpHuecKH 

(°). TIpo6y usoBol BoAb Moce BbINapHBaHHA HM MpoOKaMBaHHA c 2 Ma 1% 
MY JIbCHM OKHCM MarHva pacTBopsviu B 2 Ma 85% yKcyCHOH KHCJOTHI, NpHOaB- 
amu 0,05 Mia pacTBopa yKcycHOKHCJOrO rufpasHHa HW TuypakcuviamMuna, 2 MJ 
acTBopa xpoMorpona 2B B cMecH cepHOH HM ykKCyCHOH KuCOT MH 7 MA cMecH 
3 PaBHbIX OObeEMOB YyKCYCHOrO aHIHApuya HU JeMAHOM YKCYCHOH KHCJIOTHI. 
3aBUCHMOCTH OT KOJIMMeCTBAa Oopa HCCJIEAYeMbIe MpPOOb! OKPalMBaJIMCb B WBeTa 
rT KpacHoBaTo-(uouseToBoro Wo cuHero. 2. B o6bemax 5—10 MJI H3BeCTHHIM OO+- 
(HbIM Me€TOJOM — THTPOBaHHeM C MaHHHTOM m0 (°, *). Cxom&eHHe JaHHbIX, 
IYYCHHBIX OOOHMM MeTOaMH, JI@KHT B Mpefewax eS 

OnpezeneHua o6ulero Oopa MpousBOMMIMCh Noce CiMaBeHHA Mla Cc Coxon 
OTTOHKH Oopa C MeTHJOBbIM CNHMPTOM B MpHCyTCTBHH XJIopucToro WHHKa (*), 
ACTBOPUMbINN SOp OMpefleiAJICA B BOJHbIX BbITAKKAX, NPHTOTOBJICHHbIX MPH 
ANAUYCHHUM C JMCTHJJMpOBaHHOH BOOM MW MpOMbIBaHHH OCaKa JO OTPUlaTeJb- 
i peakUMH Ha xJop. Onpexenenua Oopa NpPOHSBOLHJIMCbh TEM 2Ke COBEMHIM 
STOOM (B BHITAKKAX MHOFa Take WH KOJOpHMeTpHyecKH) **. 

B coppeMeHHpIxX ocaqKax UepHoro mops (cm. Ta6y. 1) B OoOubIIMHCTBE CJIY- 
eB HaOmOaeTCA BbICOKOe COsepxaHHe Oopa, HeCKOMbKO MOHHAKAtOlleeca 


* Ha6monaerca ne6ombuice nospiluenHe B/Cl na Gompumx ray6uHax (3,%). 

** C6op MaTepHasa H OTKUMAHHe HOBLIX BOX ObliM MpoBexenbl O. B. Wuukunon, A. A. Hex- 
Hoppim u B. C. Berkosoli B 1956 r. B UepHom Mope Ha SKCMeAMUMOHHOM cyqHe «<AKayemuk Ba- 
nop) u B 1958 r. B THXoM OKeaHe Ha 9KCMeAMIMOHHOM cyqHe «BuTasp», Onpeyzenenua Sopa B 
OBBIX Bomax CHemaHp O. B. Wimmxunol, 6opa cOulero u nepexofamero.B pacTBOp NpH BbILLe- 
qupanuu — B. B. Kpacunteson. 
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c MIYOHHOH, Mo Mepe Mepexosa k Oosee ApeBHUM OTV102KCHH AM (HOBOeBKCHHCKM)| 
B WAOBbIX BOJaX XJIOPHAHO-IeOYHOrO THMa H3 COBPCMCHHBIX OTJIOXKeCHHH Hal 
6lOaeTCA HEOOIbUIOe OGOFallleHHe OOPOM H HEKOTOPOe NOBbIMIeHHe OTHOLICHH)} 
B/Cl nporus orHoweHua B/Cl MopcKoi Bogbl. B wOBbIX BOJax XJIOPHHO-Ha 
TpHii-KaJIblueBoro THMa 3 Oosee TyGOKUX TOPH3OHTOB cosepxKaHue Copa } 
oTHomeHue B/Cl pe3ko MOHNMKal0TCA. 

O6oraujeHue COBpeMeHHbIX ocayqkoB UepHoro Mopa OOpOM, BO3MO?KHO| 
CBA3aHO CO CPaBHHTe/IbHO MOBBILICHHbIM COJepKaHHeM B HUX OpraHHyecKkor} 
BeulectBa. KomnmyuecTBo opraHuyuecKoro BelljecTBa OCOOeHHO MOBbILIeHO B o6pa3} 


t 
wax, Ooulee O6orauleHHbIX OopoM. B mpouecce paciaga OpraHu4ecKOrO BeuLecTBi} 


6op mepexoquT yacTH4HO 4 B WOByI0 Boxy. Peskoe NOHMAeHUe COMepKaHHsh 
6opa B WIOBbIX BOJaX XJIOPMXHO-HaTPHi-KaIbUMeBOrO THIMa, BO3MOXKHO, CBAL 
3aHO C MOJIe€KYAPHOM copOUMeH Tpy4HO PaCTBOPHMBIX OOpaTOB KaJIbILUMA, n10| 
BpIMAIOUeHcA C YBeHYCHHeEM, MPHMepHO BTpoe, KOHIWCHTPalHH MOHOB KaJIb} 
IMA B WJOBbIX BOJax 9TOrO TuNAa (°). 

IIpu BpleiayMBanuu TropAye AMCTHAJIMPOBaHHOH BOJOM OTKATbIX HJO)} 
B pacTBOP MepexOAUT 3HaUHTe/IbHOe KOMMYeCTBO OOpa, HM KOSPPULMeHT B/C 
TaKUX BbITAKeK BO3pactaeT B 10—100 pas. | 

TlomyueHHble WaHHble WOKa3bIBalOT, YTO MPH YMMOTHEHHH WJIOB UM Bpisese} 
HHH 43 HUX H/OBbIX BOM BMeCTe C PIaBHOH Maccol xXJIopa yXOMUT JIMUIb HeEOOUb} 
iad “acTb Gopa, 3akmHOUeHHOrO B Me. Topa3yqo Oo/buIad YacTb Oopa ocTaeTCs} 
B OCaQOUHbIX MOpOMaxX WH MOXKeT YaCTHUHO MepeXOAUTh B PacTBOpP MPH Bbillesa} 
YHBaHMM MOpos. CoOTBeTCTBeHHO B MJlaCTOBbIX BOAaxX, IPOMCXO*KTeHHe KOTOPBI)) 
CBA3aHO C OTKHMAHHeM C@MMeHTAILHOHHBIX BOX, cooTHomeHHe B/Cl omKHG 
ObITb WJIM MOHM?KeHHBIM B CPaBHEHHH C TaKOBbIM JIA MOPCKOH BOI (JIA BO)! 
XJIODHHO-HaTPHeBO-KaJIbllMeBOro THNMa), WH %Ke CulerKa MOBbIMeHHBIM (AJ15] 
BOX XJIOPHAHO-WeO"UHOrO THMAa). | 

B noj3emMHbIxX BOwax, (POPpMHPYIOLWLMXcA MPH BbILeIaYHBaHHH OCaOUHBI} 
MopoX MopcKoro MpoucxoxeHua, OTHOWIeHHe B/Cl Moxer noBpmuatTEea B 10—| 
100 pas. : 

Vimetoulveca JIMTepaTypHble WaHHble 10 Oopy B MOA3eMHBIX BOJaxX B OCHOB} 
HOM MOMTBepXKMaloT CeIaHHbIe BbIBOJIBI. | 

Jjauypre mo TuxXoMy oKeaHy MpHBeseHbI TakxKe B Tadu. 1. 

KpacHble rIMHbI CPaBHHTeJIbHO C H3BECTKOBBIMH H CepbIMH WaMu (no Tombs; 
UIMHATY) O6orallleHb! OopoM; oO6ulee KOJIMYeCTBO ero B OCaKax COcTaBJIAe} 
~1-10-?%, T. e. 6mu3KO K JaHHbIM ToupAuIMusTa aa Oypprx un0B. Mnopas 
BOWa COJepxKUT MOBbILWeHHOe KOMYeCTBO Oopa, H KoadpuuneHT B/Cl 3yect 
nourn B 1*/, paga BpIle, YeEM B MOpcKOH Boze. [loBpmueHHoe coxepxKaHue Gope 
B KpaCHbIX IIMHaX BEPOATHO CyleyeT OTHECTH 3a CUeT OGOrallleHHsA FTyGOKOBOL- 
HbIX KPaCHBIX TJIMH MapraHUeBbIMH KOHKPellMAMH, HMeIOULMMH, MO JaHHBIM 
PoubAuiMuyTa, BbICOKOe coxepxKanne Sopa. IIpu BbililewauHBaHHu KpaCHbIX TIM 
no 20% or o6ujero Gopa nepexo_UT B pacTBop. OcHOBHOe xe KONHYeCTBO GOopa, 
BHIHMO, MpO4UHO CBA3AHO B MHHepaax. Cueqyer OTMCTHTb KpaliHio1o OeHOCTE 
KpaCHBbIX TIMH OpraHHyecKHM BelllecTBOM (0,05—0,12%), nostomy oGOoraljeHue 
4X OOPOM 3a CUeT OPraHHyecKOrO BelllecTBa COBepleHHO ucKmOUaeTca. VuTe- 
peCHO 3aMETHTb, YTO CpeMH HCCJIeOBaHHbIX OCaKOB KPaCHbIX TJIMH ObIWIH 
2 mpodst (cranyusa Ne 3893), comep2Katine GombuIoe KOJIMYeCTBO ByKaHHUe- 
ckoro nema. B srux mpo6ax Obivia OOHapy2KeHa NOHWKeHHaA KOHIeHTpalHA 
6opa MO cpaBHeHHIO C ApyrHMu mpoOaMM KpacCHbIX TVIMH. XoTA KOMMUeCTBO 
HCCJI€OBaHHbIX OOPa3IlOB elle HeAOCTaTOUHO JIA OKOHYATEbHOTO BbIBOMA, 
HO BCe *Ke€ MOXKHO ClelaTb NMpeANOMOReHHe O TOM, YTO ByJIKAHHYeCKHH Menen 
He COJl€pKHT SHAUHTEJIbHBIX KOJHYeCTB Oopa. 

Camoe BbICOKoe cojlepxaHHe O6mlero Oopa HaG6uOJaeTCA B JHaTOMOBBIX 
ulaX, YTO, BHAMMO, OODACHMeTCA HaKallJIMBaHHeM OOpa B AHaTOMOBbIX BOJO- 
pocax. B 9THX Max coepxKaTcA TakxKe HaHOOJIbUIMe KONMYeCTBa OpraHHue- 
CKOFO BellecTBa. 

Ilo aHHBIM A. TI. Bunorpagosa (1°), pacturenbubie opraHu3Mbl Mops 
B Oobulel CTeNeHH, YEM %KUBOTHHIC, OOoralleHbl SopoM. TompaWIMHAT yKa3bi- 
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CogepskaHne 6opa B uOBBIX Bowax u ocaqKax Yepnoro mops 


Tlanuple Aaa ocaqKa Alanuy 
Cnok B 
ocagKax, aie? eee oo oer “a 
* 0 
cM Tun ocayKa HOCTB, >0,01 Ux. aoe ux. THM BOLI 
0 MM, % Bell. Bell. usa 
Wepnoe mMope 
Cranuusi Ne 1: rny6una mops 870 m; Ha TpaBepse r. Tene 
21—53 Taunuctni va — — _ — — XnopuAHo- 
78—106 To xe os an 7.70 a 98 pcan 
130—154 To xe se ay re 8°56 - 4% ae iW soe 
1g0—203 | To xe a es : cai 
J 7,30 93 To xe 
222-242 | To me —~ _ 8,58 0,93 | 98 To xe 
Cranyua Ne 4: rnyOuna mMopa 24150 mM; na Tpapepse r. Tenen 
50—72 TavHUCTHH HN, COBPeMeiHble OTIOHKCHHA — — — _ — XJOpHAHO- . 
lle TOUHOH 
72—81 To «xe (40,41) | (77,5) | (5,84) | (12,40)} — To xe 
2904—222 | nunuctpi un, ApepHeuepHomopcKue oTsMO- | 48,5 91,4 4,84 1,44 — To xe 
*KeHusA 
287—310 | nunucreli Ht, HOBOCBKCHHCKHe OTMOmeHHA | 43,4 80,6 4,50 1,24 — To me 
351—382 To xe 40,4 82,2 5,46 1,02 73 To xe 
Ctanuua Ne 17: rny6una mops 100 mM; Ha TpaBepse noc. Jla3z 
2—10 [aMuHucTHIA Hs, COBPEMEHHbIe OTMORKEHVA = == 6,30 1,30; — XNOpuyHo- 
WeIOUHOK 
244—221 | ausuctpii ut, TpepBHeyepHOMOpCKHe OTJO- = — 10,88 1,36 — To *e 
2*KeHHA 
Cranuua Ne 12: rmy6uHa mops 940 mM; wro-3sanaquaa 4acTh 
0—15 [nuHuctThlli HA, COBPCMEHHbIe OTMOKCHUA | 74,5 82,75 | 23,82 os 09. | XnopulHo- 
| me 10uHOn 
| 
Cpefnue sHaveHHA [IA XNOPHAHO-ULeMOUHIX BOX. . | 87 | | 
Cranuva Ne 12: rny6una Mops 940 m; woro-3anamqHaa YacTb 
7140—738 |[fnunucthi ua, HOBOeBKCHHCKHe OTsOxe- | (49,0) (83,14)] (8,30) | (0,57) 64 XnopuaAHo- 
HHA HaTpuh-Kasb- 
1HeBbIti 
Cranuua Ne 15: rmyOuna mops 1050 m; pation noc. Jlasape 
543—555 | [nunuctaifi HA, HOBOCBKCHHCKHE OTJIO%Ke- _ _- 5,26 2,17 — XOpuAHO-HatT- 
HUA puHu-KasbuHe- 
Bhi 
Cranuua Ne it: rmy6una mops 215 mM; Ha TpaBepse r. A. 
310—320 | Paunuctpi um, HOBOeEBKCHHCKHe OTOKeHHA | 24,7 78,0 7,82 0,53 66 X0puAHO-Ha- 
TPHH-KasIbuy- 
a er eBbIit 
ne, Th 26,2 4 pe 0, = To *e 
gen ies 9770 71,4 7,80 | 0,54 66 To xe 
650—660 To xe 29,5 15,9 8,14 0,45 71 To xe 
Cpemuue 3HaueHHsA AA XNOPHAHO-HAaTPHH-KaJbUveBbIX BOX 67 
Tuxuh oKkeau 
Cranuua Ne 3900: ray6uHa mops 4540 mM; » = 15°03’9N, A 
5—10 Kpacuaa rauua, oOoralen. MapraHies. en 75,5 | 68,98 | — | — | = | <, Mopckxot | 
KpelHaAMH 
4 Cranuua Ne 3983: rny6uHa Mops 5460 mM; » = 07°19/1S, A: 
Kpacuaa rauna [CO 20 83.5 |e | OD CKO LM 
Cranuua Ne 3893: rmy6una mopa 4042 mM; » = 20°35’N, A= 
3—42 Kpacuaa rauua 62,6 65,06 4,15 0,14 _— MopcKxoit 
4250 ae raiuHa c 6ObIIMM KOH. BysKa- | 78,8 — 0,80 eas To «xe 
HY, Nena 
— aa rauna 55,6 55,42 2,20 0,07 _ To *e 
Lee reas rauuna c 60mbIIHM KOU. BysKa- | (56,0) | (48,11) 0,11 0,05 7A To xe 
Huu. Nenana | | 
Cranuna Ne 4011: rny6una mops 5900 mM; @ = 11°43’7N 
62,1 — 0,05 0,12 99 MopcKoii 
Pa toe 59,4 — | 0,19 | 0,10 | 97 To xe 
228—252 To xe 60,5 _ 0,13 0,07 94 To xe 
345340 To xe 59,7 — 0,14 0,11 98 To *e 
Cpequee Jia Kpacuoii rivubl. . . 84 | 


Cranuua Ne 4000: ray6una Mops 7840 m; 9 = 8°31’/0N, A= 1 
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Ha CMOCOOHOCTh KPCMHEBBIX OPfaHH3MOB H3B/JleKaTb Oop 43 MOpcKOH BOUT. 
Ynoppie Bob! JHaTOMOBBIX OCaKOB COJepxKaT MOHWXKeHHOe KOMUeCTBO 
a WU, COOTBETCTBEHHO, HMCIOT NOHMKeHHOe OTHOIWeHHe B/Cl. TIpu mpompi- 
MM OTKATHIX HJIOB NOBOJIbHO 3HaUHTeIbHOe KONMYeCTBO Gopa nepexo,HT 
cTBop, H Koadpuynext B/C] noppnnaerca B 10 pas. Brrxoq Sopa mpH BBIte- 
MBaHHH, MO0-BHXMMOMYy, OObACHAeTCA paslO%KeHHeM OpraHHuecKOl vacTH 
TOMOBbIX BOMOpocseH, a TakxXe MecopOunel Gopa. 

B rmoOurepHHoBbIX Wax COJepxKUTCA HAMMCHBIUee U3 BCeX CCIE OBAHHbIX 
Akos Tuxoro okeaHa KOvIM4eCTBO OOulero Gopa. Bugzumo, rao6urepHubl He 
allIMBaloT B CBOHX OpraHH3Max Oop. Ilo fanupm Tonupyummugtra (1), 
OOuMTepHHOBbIX Wax Maso Gopa (15 Mr/kr). Mnoppie Boxbl u3 rioOurepnHo- 
WJIOB COMep2KaT CTOMbKO %e OoOpa H MMeIOT NOYTH TakOli %we KOSPpuUNMeHT 
I, KaK M MOpckKue Bogpl. B BOWHBIX BbITHKKAX H3 THX MOB KOSppunneHT 
| 6oubuie Bcero B HeckOJbKO pas. MccaeqoBanubie IIMHHCTO-H3BeCTKOBBIe 
1 COMep2#KaT HEMHOPO OovIbIWe HIM MeHbIIe Gopa, OUeBHAHO, B 3aBHCHMOCTH 
BeJIMUMHBI «<pasOaBJICHHA» TIMHHCTOFO MaTepvaJla H3BeCTKOBbIM. B wOBbIX 
[aX IVIMHMCTO-H3BeCTKOBbIX WJIOB cOepxKaHue GOopa HeCKObKO Goulee BBI- 
coe M KoSppuunent B/C] tia HX HeEMHOFO Boe, YeEM JIA MOPCKOH BOJBI 
3MOX%KHO, OOP B KaKOM-TO cTeneHH copOupyeTca TIMHMCTHIMH dacTHIaMH 
Ka WM B lipolecce noculeqyiouleH JecopOunu MpM ycTaHOBJIeEHHH paBHOBecHA 
caKe YaCTHYHO NepeXOAHT B UJIOBYy!O BOMy. 

CpaBHeHHe NMOJIYYeHHBIX TaHHbIX MO COfepxKaHuIO Oopa B OcayKax Cc JlaH- 
MM, MMeIOUIMMHCA B JIMTepaType, OOHapy2xXuBaeT, YTO 9TO UWHpb!I OMHoro 
yagka. HcceqoBaHue Oopa B HNOBbIX BOJaxX MOKa3aJI0, TO GOP B MOPCKHX 
[OMKeCHHAX HakallJIMBaeTCA He B KUAKOM (ase — UJIOBON Boe, a B TBeEPLOW — 
caKax. ; 

ABTOpbl CUHTAaIOT CBOHM MPHATHBIM JOJITOM BbIpa3sHTb OvslarosapHOCTb 
op. C. B. Bpyesuuy 3a pax WeHHbIX COBeTOB UM MOCTOAHHbIM MHTepec 
TOK paboTe. 


VMuctutyT okeanouoruu Tocrynuao 
Axkajlemun naykK CCCP 24 IV 1959 


UMTHPOBAHHAS JIMTEPATYPA 
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! Hoxraann Akagemun nayr CCCP 
1959. Tom 128, Ni 4 


OKEAHOJIO-H A 


Unen-koppecnonyzent AH CCCP B. I. BOFOPOB 


BHUOJIOTHYECKAA CTPYKTYPA OKEAHA 


‘B1948r. JI. A. 3enKeBuu B cTaTbe NO TAKUM Ha3BaHHem (°) pasBu npencTaB- 
He O CHMMeTPHH B pacnpeyeseHHH %KH3HH MO MepHyMaHy HM MO IWMpore. 
CHOBHaA lew HacToseh cratbu — nucant JI. A. 3enKepuy — cBoyuTca kK 
SJICTABJICHHIO O OHOJOrH4eCKHX ABJICHHAX, Pa3SBePTHIBAIOLWUXCA B OKeaHe, 
K O WesIOCTHOH CHCTeMe, CJlaralolleHcA B KaKOH-TO Mepe H3 CXOJCTBeHHBIX 
TeH, COOTBETCTBYIOWHX TeorpaduueckuM palionam» (crp. 123). 3a nocwex- 
> BpeMA B NO3HaHHH Muposoro oKeaHa CleaHb! OOJIbIIMe ycnexu, OCObeHHO 
BASH C paOoTaMH COBeTCKHX OKeaHOJIOrOB B NepuHox MexyHapogHoro reo- 
sMuecKoro rofa. OTo nosBouAeT celiuac NpHBecTH MO yKa3aHHOMYy Bompocy 
Bbie (PaKTMYeCKHe JaHHble HW paclIMPUTb MpescTaBseHHe OG OCOOeHHOCTAX 
JIOTHYECKHX ABJICHHH B pa3JIMUHbIX TeorpadMyecKHX 30Hax. Teope- 
‘ecKad CX€Ma MOWMPOTHOrO KOJIMYeCTBEHHOTO pacnpesesleHuaA WIaHKTOHA, 
IBOJUMad B YKa3aHHoH padote JI. A. SeHkeBuya, NosTBep»xaeTCsA. 
OcHOBOH JIA BbINCHeHHA OMOJOPMYeCKOH CTPYKTYPbl OKeaHa NMOCJy KH 
[ACTOALCH CTATbe MaTePHaJIbI, COOPaHHble MPH MepHAMOHAJIbHOM TepeceyeHHu 
«BuTx3e» WeHTpaJibHoH uactH Tuxoro oKeaHa. C Hos6pa 1957 no despa 
98 Ir. ObIH MpOBeeHbI KOMIMVIeKCHbIe HCceqoBaHHA no 174° 3. A. u 172° B. Z,, 
HOH UCCJleqOBaHHA OXBaTHJI MpocTpaHcTBo oT 40° c. mw. go 40° wo. m. (4). 
B WeHTpasbHoH uacrH Tuxoro okeaHa XOPOIIO BbIMeAIOTCA JIA MOBepX- 
‘THOTO CJIOA CeMyIOllHe 30HbI: CeBepHan cyOTpomMyeckasa (oT 40° c. m. JO 
Cc. I.), ceBepHaa naccaTHas (oT 20° c. wl. Jo 8° c. W.), MexnaccaTHaa (OT 
Cc. mw. Mo 4° c. w.), toxwKHaA MaccaTHasd (oT 4° 10. mw. Zo 14° tw. wW.), 1oxKHAaA 
pomuyeckas (or 14° to. mw. Wo 40° 1. m.). 
KosuuectBo reorpadwuecKHX 30H JIA MOBEPXHOCTHBIX CJIOCB BObI (ZO 
) M) HW WIA TayOMHHBIX pa3sH4HO. EcrecTBeHHO, B MOBePXHOCTHOM CJI0e 30- 
[bHOCTb HMeeT OOJIbILYIO J POOHOCTb, MOCKOJIbKY MOBeEPXHOCTb OKeaHa Ha- 
(UTCA MO HeMocpeACTBeHHbIM BO3feHCTBHeEM KJIMMaTa. B ruyOuHHBIX 
OeCHHO B IIPHNOHHBIX CJIOAX KOJIMYeECTBO 30H MeHblue. Hampumep, Wa Tpo- 
leCKOH OOslaCTH OKeaHa B MOBEPXHOCTHOM CJIO€ XOPOLIO BbIMeJIAIOTCH ykKa- 
Hble TPH 30HbI. B rutyOHHHbIX MPHAOHHbIX COAX HMeeTCA OHA 30Ha — TPo- 
leckad. 
B pesybTaTe OcOObIX THNOB B3aHMOCBASH (PUSHYeCKUX, XHMMYeECKHX, OHO- 
W4eCKUX HM TeosOrHyeCKHX MpOleccoB, XapaKkTePHbIX WIA Pa3JIMUHbIX Teo- 
(bu¥eCKHX 30H, CO3MalOTCA yCJIOBMA, B pa3s/IMYHOM cTemeHH OlarompuaATHbie 
| pasBHTHA 2KH3HH. Ha puc. | moKa3aHbl B3AMMOCBA3H JIA MOBepXHOCTHOrO 
aA neviaruaiu. Kak BAUM, MaKCHMaJIbHble KOJIMYeECTBA WWIaHKTOHa HaXxOJATCA 
eBepHOM YacTH ceBepHOH CyOTPONMYeCKOM 3OHbI, B Me2kMaccaTHOH 30HE H 
HOH uacTH 1O%KHO cy6rpomMyuecKoH 30HbI. KomuuectBo cbocdaToB Makcu- 
'bHO B 9THX Ke paloHax HW OOBACHAeT HaJIMuMe OOJIbUIMX KOJMUeECTB 300- 
HKTOHa, OOecneuHBad ero nO AHHHU cociaTHl — PuTOMMAaHKTOH — 300- 
HKTOH. Haswune OombuIHx KOHWeHTpallui cocdaTrow (Take M Apyrux mn- 
2IbHBIX Coe) B COTOCHHTeE3HPYyIOWeM COe STUX PaHOHOB OOBACHAeTCA 
HBIMA TIpHynHamu. B mMexknaccaTHOH 30He — 3TO MOMbeM TIYOMHHbIX BO]; 
‘yOTpomMyuecKHX 30HAX, OwlaroflapA SHMHeEMYy OXJIaxKTeHHIO, MPOWCXOJUT 
OTOPOe ONYCKaHHe XOJIOMHEIX (TAXKEbIX) BOX BHH3, UTO NPHBOAUT K Nepeme- 
3aHHIO HM MOREMY CpeHersyOHHHbIX, OoraTHIx cpoctbaraMH BO K TMOBepXx- 
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Hoctu. Buomacca mesarMuecKuX pblO, yYHTbIBaeMaA MO CTaHAapTHbIM JIOBal} 
XAMCePOCOBOH CeTbIO MIOLLabiO B 2 v2 ot 1000 no O M, NOKa3bIBaeT, UTO cpeqHH | | 
BeC M@IKHX pPbIO B | M® BOI, ECTECTBEHHO, NOJHOCTbIO NOBTOPACT xapaktTe |) 


N40’ 30° =’ 


a wee eee 


WE 20S teen al 19°. 20 sed ctaeG ous 


Puc. 1. CpeqHee KomuuecTBo docdatos (a), WiaHKTOHa 
(6) 4 pbI6 (¢) B MeNarvanH WeHTpambHOH uactH Tuxoro 
okKeaHa. Soupbl: / — cepepHaad 4acTb ceBepHOH cyOTpo- 
muueckoli, //—1ox%KHad uacTb CeBepHOH, CyOrTpomMuyeckoH, 
III — cepepHaa naccatHaa, JV — mMexmaccatHaa, V — 
lowKHaA MaccaTHad, V/—ceBepHaA uaCTb 1OX*KHOH CyOTpoO- 
nuueckoH, V// — toxKHaxn uacTb 1OxKHOK cyOTpomuueckor 


H3MeHeHH OHOMACCHI MWIaHKTOHAa. BooOule xe GHOMacca MeKMX MesarHyeckH) 
: 

prio B 20—30 pas MeHbile, YeM OMOMaCca MIaHKTOHA. 
SakOHOMepHas Welb MpOleccoB, COBeplwalolIMXcA B ChOTOCHHTe3HPYioulen 


S , Yj7 J ‘. ke | 


\ 200 
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DS ADEN SEP a's 


Puc. 2. Buomacca nmaHKToHa (2) OT NOBepXHOCTH JO Ha 

ui6vomacca GexToca (6) B MHaMrpamMax Ha | M3 nau | M2, 

COOTBETCTBEHHO,— B ICHTpabHolt uacTH THxoro oKeaHa. 
SoHbI — Te »Ke 


[io BceM cIOAM Jo Ha OuOMacca MIaHKTOHAa (°) B WeHTpasbHoH yvactu Tuxor 
okKeaHa OoJIblle B CyOTponMuecKUX 30HaX, YeM B MaccaTHBIX H M@exIaccaTHBI 
30Hax. Takum o6pasom, Mosyuaeres, YTO TAM, Pe pasBUBaeTCA MaJIO IWaHKTOH 
B MOBE€PXHOCTHOM CJlOc, HMeeTCH HM 3HAYNTeIbHOe OOeHeEHHE MWaHKTOHA GOUE 
wIMX rulyOuH. B 30Hax cy6rpommueckux o6oralleHHe nuuteli rIYOHHHBIX cJI0e 
BOJ[bI MPOHCXOAMT HE TOJIbKOB pesyJIbTaTe OMYCKaHHA MOBeEPXHOCTHEIX BOL, H 
HM 3a CY€T AKTHBHOrO 3aHuca MJIaHKTOHa, eTPpHTa H APyruX MHTATebHbIX BK 
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TB H3 BbICOKHX WIMpOT yMepeHHbIX OOsacrei CeBepHoro H lOxkHoro mouly- 
jpui (*, °). Bee sro npuBogquT kK BeCbMa XapakTepHOH apouHO cbopMe KpH- 
‘X, XapakTepH3yIOWHxX OMOMaccy MWaHKTOHA BO BCeH TOJILMe BOA Ha pa3sJIM4- 
X IWHpotax. 
B pe3ybTaTe KOJIMYeCTBO MWIaHKTOHa Ha OMMHAKOBbIX TvlyOHHaxX B cy0e 
—1000 M B 3kKBaTOpHaJIbHOM palouHe OesHee, 4eM B CyYOTPOMMYeCKHX 30HAaX, 
6—30 pas, B coe 1000 — 
DO M B 22—55 pa3, B culoe 
00-—4000 m B 80 pas, aBculO- 
raryOxe 4000 M G6eqHee 60- 
= uem B 100 pas. 
_ EQMucTBeHHbIM 1p AMbIM 
‘M KOCBCHHBIM HUCTOUHHKOM 
‘TAHHA XKMBOTHBIX Ha [He B 
aJICHHbIX OT MATePHKOB pali- 
aX OKeaHa ABJIAeTCH IWIaHK- 
H Hero octTaTKH. B= cuuay 
TO BO BCeH TponHueckoli 
acTH, Te mpoxyuupyerca 
VIO WwaHKTOHa, HaGvwllOJator- 
HW MHHHMMaJIbHble KOJINYeCTBAa 
HToca. JlelicTBuTeJIbHO, mpo- 
JJ@HHBIMH B 9KcHeqMUHH 3. A. 
anatropohH, I. M. Bensespm u 
. I. Buxorpagqosok onpeyeseHuamu Ovomaccbl GeHTOCa 3TO B MOJHOM Mepe 
OATBepAMOCh. CpaBHeHHe apOUHbIX H30MaHKT C 3e€PKaJIbHO OOpaTHbIM H30- 
JaxKeHHeM H300eHTHI (pc. 2) CoBepIIeHHO HarJIAHO MOKAa3bIBaeT 3ABHCHMOCTb 
oMYuecTBa OeHTOCa OT HCTOYHHKOB MHMTaHHA — mwiaHKToHa. M3BecTHo, 4TO 
OopeaIbHLIX HM TPONMYeCKOH OnNOreorpadpuyeckux OONAacTAX Ha TvyOHHaXx 
3bile 3—4 KM Pa3JIHUHA B TeMMepaType HM Apyrux yCJOBHAX HHUTOMRKHO MaJIbl. 
[OSTOMY [WIA yaJIeHHbIX OT OeperoB paHOHOB OKeaHa OObACHeHHe HaGJOLal0- 
UXCA Pa3JIMYHH B KOJIMYeCTBe, a, BEPOATHO, HBCoCTaBe *PayHbIB pasJIMUHbIX 
SIACTAX MO Pa3JIMYHbIM aOMOTHYeCKHM Mpv3HakaM OUeHb 3aTpyAHeHO. UTo 
yYILECTBEHHO OTJIHYaeT BCe OOsIaCTH — 93TO, eCTeCTBeEHHO, OOHJINe H KayeCTBO 
MINH, MpOLyWupyrouleicaA B MOBePpXHOCTHOM 30HeE MearuatH OopeasbHOH HU 
yoTIMYeCKOH OGJIacTeH WM NocTynarollei B KOHeYHOM HTOre Ha AHO. STO pa3Ju- 
He, a OTCIOJa H OCOGbIe MHUeBbIe CBA3H NearuaJiW C JOHHbIMH OONTATEIAMH™, 
Ka3bIBalOT CBOe BJIMAHHe Ha COCTaB, PaclpocTpaHeHve H OMoMaccy OeHTOCAa. 
[PH 9TOM HaO MMeTb B BUY, YTO Jbl, Cy2KallMe cpesOW *KU3HH HM NHTaHHA 
Is HE€KOTOPbIX 2KHBOTHBIX H OTJaralollvecad Bai OT OeperoB, B OOIbWOK 
epe TO*Ke MPAMO HJIH KOCBEHHO CBA3aHbI C POTOCHHTeE3HPYIOWHM CuI0eM (*). 
Tlo-14pyromMy pa3BHBaeTCaA Leb B3aNMOCBASeEH B MaccaTHbIX 30Hax. 3yecb 
OJbEM BON NPOHCXOLUT BOIH3H GeperoB AMepuKH, NOX BO3,elCTBHeEM Ce30H- 
bIX ABJICHHH, BbISbIBACMbIX NaCCaTHbIMH BeTpaMH. Cosfatolleeca TeyeHHe Fo- 
UT BOLY Ha 3alaj, B pesysIbTaTe B MpHOpexHOH OOAaCTH NOAbIMaloTcA lyOHH- 
ple ~BONbI, OOorallarollMe MOBepXHOCTb MUTAaTebHbIMH couJAMH. TlosTomy 
[eCb pa3sBuBaeTCA CONbIWAA MPOLYKUMA MWiaHKTOHa (’) HW OOuTaeT MHOFO PbIOBI. 
eM Jlasiee Ha 3anajl ABHFaloTCA BOJIbI NacCaTHbIX TeYeHHH, TeM Bce OOJIbIIe UH 
WIbIUE MOTPEOJIAIOTCA HYKHbIe JIA PaSBHTHA CPUTOMJAHKTOHA COJIM, HW B WeHT- 
aIbHOH uacTH Tuxoro okeaHa HaXOJATCA BOJbI, OUeHb OelHbIe cocdaTaMH. 
6eNHbIX MMTATeIbHBIMM COJIAMH BOJaX MaJlO MWwIaHKTOHa, pbIO, NTH. Sato 
iu Ha 10 M npo3pauHee Boj, Gonee OoraTbIX 2%KH3HbIO. HeoOxoqvMO HMMeTb 
BUY, YTO B KaxkOH reorpa@uyecKOH 30He HMeIOTCA H Ce3O0HHbIe OTJIMYHA 
KouIMYeCcTBe %KU3HH (7). []pH sTOM 4eM Jasbue K CeBepy H 1Ory OT 9KBaTOPA, TEM 
ee CYILECTBEHHO H3MeHACTCA MO Ce30HAM KOJIHYeCTBO MIaHKTOHa. Oco6eH- 
CTH B Pa3sJIMYHH OHOJIOPHYeCKOH CTPyKTYPbI OKeaHa B Pa3JIMYHbIX 30HAX MBI 


Puc. 3. Baok-cxema O6uvomornuecKol CTpykTypbr TH- 
xoro oKeaHa 


* Mbi He KaCaeMCA 3eCb pa3sHUH B PayHe, CBA3AHHbIX C HCTOpHel Mponcxorx*K ens. 
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MOMbITaIMCh OTPa3HTb B OIOK-MarpaMMe (pHc. 3). Kak BHAMM, XapakTep B3a) 
MOCBA3H Pa3JIHYHbIX MPOWeCcOB, NPHBOLAWLMH K ONpeseseHHOH OuoMOrMuecKc 
CTpyKType OKeaHa, UMeeT CBOH OTJMUHA B 3aBMCHMOCTH OT TreorpaH4ecKol 
MOJIOKEHHA — MCHAACh M NO MepHyAHaHy, HM nO WuHpoTe. 


Tlocrynusto 


Muctuty?T okeaHonoruu 
2 VII 1959 


Akaylemuu HayK CCCP 


UWUTHPOBAHHAS JIMTEPATYPA 


1 K.B: Bekaemuwes, Boat. MOM, N 1 (1959). 2 B.T. Boropos, Am 
31,.Ne 4 (1941), °B.T. Boropos, JIAH, 118, Ne 5 (1958). *B.T. Boro pa 
TIpupona, Ne9 (1958). ®§ M.E. Buuor pazoes, JAH, 127, Ne4(1959). 8 JIA. 3 e} 
Aled 4, Soom. »%ypH., 27, Ne 2 (1948). 7 W. Brandhorst, J. Conseil., 24, Ne 
1958). 
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| Jlokxayn Akayemun nayr CCCP 
] 1959, Tom 128, Ne 4 


IMAJEOHTOJOLH ff 


O. A. JIMMNWHA 
HAXOAKA ®OPAMHHH®EP B CHJIYPE H OPROBHKE CHBHPH 
(IT pedcmaeaeno axademukom H. C. Iamckum 7 V 1959) 


| OnucaHHbli HwKe MaTepHall COOpaH H3 CHJlypHHCKHX H3BeCTHAKOB ceBep- 
O Kpblla KpynmHOM aHTHKJIMHaIM Ha p. Kypelike, B 83—87 kM oT ee ycrba. 
Dpamuundephl OOHapyxXeHbl B ABYX IyHKTax: 1) B OOHawKeHHH JeBOoro Gepera 
H, B BepXHeli (M0 peKe) 4YaCTH TaK Ha3biBaeMbIx Illex, u 2) Ha 4 KM BbIUe 10 
e, B CpeqHeH 4“aCTH OTPe3Ka LIMpOTHOrO TeYeHHA PeKH, Tak?Ke Ha JICEBOM ee 
pery. B o6onx cJlyyaiX BO3PaCT H3BECTHAKOB OMpeyesseTCA Kak JIyJJOB. 
| CUHHMUHBIX CIyYaAxX (opaMHHu*epbl OOHapyXeHbI B MpeANOMORKUTEMbHOM 
(HoBepe (B HHxKHeH yacTH «Llek») HB OpsOBNKe (B Ape Tol Ke aHTHKINHAaIH, 
¢OTHB ycTba p. IlemsxKbel). 

| Bpsau (?) BrepBple onHcasl cHulypHiickux wJareH MasppepHa (Anrsua). 
laMMuHre (°) CuHTaeT. HX MpHHalvexkaliuMu K poy Saccaminopsis. Kpome 
iro, B Espone cdbopamunndepp onucanpt Efizenakom (°, °) wu Bprkopon (%) 
. OasTHcKoro cuulypa. MMetorca Take ONMCaHHA CHJIYpHHCKHX HW OpJOBHK- 
Lux (opamuHudep y pAfa aMepHKaHCKHX aBToposB: JléuH (*) — u3 Gaccelina 
mccucunu, Atipmang (*) uw Mopeman (8, 1°) — u3 Oxanaxompt u Musanep (8) — 
Kau3aca. OjHako cbopaMuHndepbl, OMMCbIBaeMbIe HaMH 3 CHsypa Cn- 
pu, He CXOJHbI HH C OaJITHHCKHMM, HH C aMePpHKAaHCKHMH (opMamMhH. 

- Tlomumo HuKeOnHCaHHbIX HOBBIX BHJOB (PopaMuHudep B TeX Ke OTMOMRKeHHAX 
TpeveHpr pemkue Parathurammina suleimanovi Lip. (puc. 1, 19 u 20)" 
isphaera? sp. 


Cem. HYPERAMMINIDAE 
Por Hyperammina Brady, 1878 
Hyperammina (?) sibirica sp. n. 
Puc. 1, 1—d 


PakopuHa Ooublulel YaCTbIO MPAMAH, HHOra CJlerka H30rHyTaA, C HEPpOBHOH 
epOxoBaTOH BHelHeH noBepxHocThwW. J]iuHa OOOMKOB Jo 0,54 MM, HaMeTp 
07—0,15 cm. PaxopuHa cocTouT u3 TpyOuaTOH KaMepbl, 6e3 pe3sKoro o60- 
OJICHHA HavaJIbHOH KaMepbl. CreHKa H3BeCTKOBaA, TEMHaA TOHKO3epHHCTas, 
epaBHOMepHas MO cBoelt CTPyKType: B He HepeAKO BcTpeyarorca Ooslee Kpyn- 
ple 3epHa, H KpOMe TOPO, IIPHCyTCTBYIOT HeNPaBHJIbHble H HepaBHOMepHO pac- 
peesIeHHbIe 10 cTeHKe Nlopbl. B OOMbINMHCTBeE 9K3EMIIAPOB KOJIMYeCTBO TOp 
OBOJIbHO BEJIMKO, WH TOra CTeHKa TpHoOperaer AYenCcTOe cTpoeHHe (pxce. |, 4). 
TeHKa OUCHb HepaBHOMepHaa Mo ToUHHe (14—60 w) Kak B Pa3JIHUHbIX 9K- 
MApax, TaK HW y OAHOFO MH TOTO *Xe 9kK3eMIMVIApa. BHyTpeHHAA MOBePXHOCTb 
reHKH OObIUHO TviayKas. 

CpapHeuue. Popma oriMuaeTca OT BCeX WO CHX MOP ONMCaHHbIX rH- 
ePaMMHH XapaKTepOM CTCHKH, a HMCHHO HaJIMuHeM Nop, a Take HepaBHOMep- 
oli TOMUHHO creHKH. Ilo mocmeqHeMy NpH3sHaky HM HEKOTOPOH HenpaBHJIbHOCTH 
POCHHA OHA CKOpee MpHOMxKaeTCA K JeBOHCKUM Buam (Hyperammina longa 
iss, H. irregularis Lip.), wemk KapOonoppim. M3 custypHiickux BUOB M0 pas- 
epaM WH He pe3KO OTTpaHHYeHHOH HayaIbHOH KaMepe HanOoulee OH3Ka K Hy- 
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perammina harrisi Ireland u H. hastula Moreman, oT KoTopbix oTAMUaeTCA X.) 
PaKTepOM CTeHKH (y MepeuHCJIeHHbIX CHJIYPHHCKUX BHOB CTeHKa NecuaHan Wi 
OUeBHAHO, Ooulee WIM MeHee PaBHOMepHasA MO TOJIILMHe). \ 
MectronaxoxkeuHune uw BOSpactT. Oduaxenne «lleku» BbIIL| 
Hero mo pexke. Jlyq10B | 
Toaorun. 9K3. Ne 3401/2, xpanuter B TMH AH CCCP. 


Hyperammina sibirica sp. n. forma grandis 
Puc. 1, 6—8 


OraMyuaercA OT OCHOBHOH CPOpMbI OOJIee KPYMHbIMH pa3sMepaMH: [\MaMeT) 
pakoBuHp 0,20—0,26 mM, TomujuHa crenkn or 20 fo 115 yp. Tlo pagMepam 91| 
(bopMa HaHOoulee mpuOmuxKaerca K Hyperammina vulgaris Raus et Reitl. j 
H. vulgaris var. minor Raus. Crenka, aHa/lorM4uHad OCHOBHOMy BHyy. | 

MecroHaxoKeHuHe H BO3BPacT. Mopma Oouee pelKan, Ye} 
Hyperammina sibirica. Berpeyena B oOHaxkenuu «Ilexu». Jlyqnop (?) 4 onM 


9K3CMIVIAP OPOBHK. 
Tonaotun. 9x3. Ne 3401/11, xpanutca B TMH AH CCCP. 


Cem. INCERTAE 
Pox Syniella Reitlinger, 1948 


i} 


Syniella silurica sp. n. 
Puc. 1, 9—12, 14, 15, 17, 18 | 


@opMa cOcTOHT H3 psa TOHKUX MapadebHO PacMOMO%KeHHBIX TPyGoK) 
MOUTH BCerfa paBHOTO JHaMeTpa Ha BCeM CBOeM TIpoTaxKeHHH. TpyOKu mVvIOTHd 
mpuseraiwr pyr K Apyry, MpHyeM MIOCKOCTh PacnOJIORKeHHA NOCMeLHUX IMHO 
noura npsamas (10, 11), 160 o6pasyer usru6bi HM Mepesomet (9). Uncno na: 
PpaJJIeNbHbIX TpyOOK 3HaYHMTeJIbHO BapbupyeT (oT 1—2 fo 37—39); HanG6oues 
OObIIHO “NCO Tpy6oK B pakoBuHe 5—10. IlapanmenbHocTbh Tpy6oK Moxe? 
MHOra HapyllaTbCA BbIKJIMHHBaHHeM OTJIEIbHbIX TPyOOK, pa3—BavBaHHeM Ux 
WH BKJIMHHBaHHeM B pa3BOeCHHy!lO TpyOKy HOBOH TpyOKH, a TakKe HeOO/IbIUIKV 
pacluupeHHeM Tpy6OK B OMHOM HampaB/eHuu, 4TO Hapsaly c pa3qBanBaHvew 
mpufaer culerKa BeepooOpasHy!o dbopmMy pakopuuKe (1/4). Han6onbuiaa Ha- 
6oLaBlaaca JWIMHa TpyOok fo | MM, Ualle BCTpeyaloTca oTpesKH B 0,25— 
0,50 MM JWIMHOM. HanOoubuiad HaO0aBliaicA WMpHHa paKOBUHb! (B MOcKocTH 
pacnoOJIOKeHHA TpyOOK, B HallpaBJIeHHu, MepNeHAHKYJAPHOM MpoTAxeHHIC 
nocuieqHuX) 1,29 mm, yuame 0,15—0,35 mm. J[mametp oTlembHBIX TpyOOK (paB- 
HbIM TOJIUHHe pakOBHHb!) OT 0,04 qo 0,07 mm. CreHka TOHKaa”, TeMHaA B MpoOxo- 


Puc. |. /—5 — Hyperammina sibirica sp. n.; p. Kypetixa, ayQm0B, 70: J1— npononbuoe ce. 
ueHHe, 9k3. No 3401/1, 2 — ronoTun, mpoyoulbHoe ceyenue, 9k3. Ne 3401/2, 3 — npogonbuoe ce 
yeHHe, 9K3. Ne 3401/3, 4 — cKomleHHoe MomepeuHoe ceueHHe, 9K3. Ne 3401/4, 5 — nonmepeuHoe 
ceuenve, 9k3. No 3401/5; 6—8 — Hyperammina sibirica sp. n. f. grandis; p. Kypetixa; 70x 
6 — POuJOTHI, MpoOOIbHOe CeueHHe HavaJIbHOM YaCTH PaKOBHHbI, OPMOBHK, 9K3. Ne 3401/11 
7 = KOCOe CeYeHHe, JYIVJIOB, 9K3. Ne 3401/12, 8 — To xe, 9x3. Ne 3401/13; 9—12, 14, 15 “17 
18 — Syniella silurica sp. n.; p. Kypeiika, aya0B; 70X: 9— ronotun, nonepeuHoe ceuenn 
(mepneHMKyIApHoe MpoTsxKeHHocTH Tpy6oK), 9K3. Ne 3401/14, 10 — nonepeuHoe ceuenue 
9k3. 3401/15, 11 — To xe, 9k3. 3401/16, 12 — npogombHoe ceuenue, 9k3. No 3401/17, 14 — po 
AOMbHOe CeYeHHe SK3EMIIIAPAa C PaClIMpAIOMN{MMHCA TpyOKaMu HM C TeHLeHUMeli K THXOTOMUpO. 
BaHHiO TpyOok, 9K3. Ne 3401/18, 15 — npogompupie ceuenua, 9K3. Ne 3401/19, 17 — xocwr 
CeueHHA, 9K3. Ne 3401/20, 18 — To xe, 9x3. Ne 3401/21; 13, 16—Syniella lucida sp. n.; p. Ky 
peiika; 70X: /3 — cKomleHHoe ceyenne, JaHqoBepH (?), 9K3. Ne 3401/31, 16 — TOOTHIT moue 
peuHoe cevenne, wyAnoB, 9k3. Ne 3401/30; /9, 20—Parathurammina suleimanovi Lip.; Dp. Ky 
pelika, ayqno0B; 70: 19— 9x3. Ne 3401/33, 20 — axs. Ne 3401/34; 2/23 — Eolagena minute 
gen. et sp. n.; p. Kypelixa, aygnos; 140: 2/— rexoronoTun, npoflombHoe ceuenne, 93K3 
Ne 3401/35, 22 — npofombHoe ceyenne, 9x3. Ne 3401/36, 28 — caBoeHHntii SKSeMnIsIp 3K3 
Ne 3401/38; 24—25 — Dentalina? sp.; p. Kypetixa, 1yanos; 140: 24 —npogompHoe ceuenne 
9K3. Ne 3401/39, 25 — To me, 9x3. Ne 3401/40 
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4 


Puc 


eM cBeTe, TOHKOSepHHcTan. TosmuuHa ee 5—10 vw. Muorga umeetca Heno- 
DAHHBIM, COMHHTCJIbHbI, BHYTPeCHHHH CTeKJOBaTO-JIYYHCTHIH cow. Dopma 
nepewHoro ceyeHHA TpyOoK Kpyrviad, CyOKBaypaTHand WH Oo“eHKOBM HAA. 
2Tbe, MO-BHUMOMY, OOpPa30BaHO OTKPBbITbIM KOHUOM TPpyOKH. B cTeHKe BO3- 
XKHO CYULECTBOBaHHE MeCJIKHX NOP COeAHHAIOWIMX TPyOKH Apyr c Apyrom. 
Cpapneuue. Mopma Onu3Ka K KeMOpuiicxoH Syniella invenusta 
itl, HO OTmMYaeTca OT Hee 3Ha4HTeEIbHO OOubIIMM YMCIOM Nap aJiJies bHBIX 
!y6oK WM HHbIMM pa3sMepaMH, a HMeCHHO: 3HAaYHTeIbHO OOIbIUNeH WJIMHOK HU, Ha- 
4OPOT, MeHbINMM MamMeTpom TpyOoK. Crenyer OFOBOpHTb, ITO ONHCAHHbIe o6pa- 
)BaHHA OTHecCeHbI K (bopamuHHdepaM JO HeKoTopoli creneHu ycoBHO. Bo3- 
DKHO, OHH NPHHaekaT K CHHE3CJICHbIM A le 
MecToHaxoxJeHue HM BOB3BpacrT. B MaccoBoM komHyecTBE 
iTpeyeHa B OOHaxeHun «lek», a TakxKe BHIUe MocseqHeFO M0 peke Jlyu1os. 
Tonortun. 9x3. No 3401/14, xpanurexs B TMH AH CCCP. 


Syniella lucida sp. n. 
Puce F993; 16 


Orsuuaetca oT Syniella silurica muum cBeTuol creKIOBaTOH CTeHKOH (BO3- 
2KHO, NepeKPHCTaJIH30BaHHON). 

| MecToHaxowKfeuHuHe H BOB8pacrT. (Popma peskan. Berpeyena 
{Mlb B 4 9K3eMIVUIApax B OOHaxKeHHH «llleku», a TakxKe Bbillle H HWKEe MOCHeL- 
ero no peke. JlaHyoBepu (?) u syAOB. 

Tonotun. 9x3. Ne 3401/30, xpanutca B TMH AH CCCP. 


| Cem. LAGENIDAE (?) 
Por ' B-o-l. a¢'en .aepens mn, 


Teuotun. Eolagena minuta gen. et sp. n. 

Jiuaruos. PakoBuHa AHWeBUHad, TpylleBHYAHaA WIM OyTbIIKOOOpas- 
fad, C IBYCIOHHOM CTeHKOH, COCTOAIMeH H3 BHYTPeHHero palMasbHO-syUUCcTOrO 
JOA W HapyXHOrO M3BeCTKOBOFO 3e€PHHCTOrO CJION. 

BospactT. Cunyp (ayAos). 

SamMeuauHu a. JlaHHbli pox mo cTpykKType CTeHKH 3aHHMaeT TIpOMexky- 
OUHOE NOORKeHHe MEY powom Lagena co cTeKOBaTOH CTEHKOH, OTHOCALLMMCA 
; cem. Lagenidae, u pofom Archaelagena c 3epHHCTOH CTeHKOH, OTHOCALLMMCA 
x cem. Parathuramminidae. YcsoBHO MbI OTHOCHM OMHCbIBaeMbIM PO K CeM. 
vagenidae, TaK Kak B COCTaB MOceqHerO BXOLAT (OPMbI C aHaOrHYHOK ABy- 


-OHHOH creHkoh (Eonodosaria, Eogeinitzina u Umbella us qepona CCCP). 


Eolagena minuta gen. et sp. n. 
Puce. 1, 2/—28 


PakoBuHa MaJleHbKax, AMWeBHIHaA, C HeOOJbIWNOH pa3sHHUWeH BbICOTHI HU 
\WaMetpa. OrHolleHHe QuaMeTpa kK BBICOTe pakoBuHb 0,7—0,8. Bpicora pa- 
copuup! 0,10—-0,12 mm, quamerp 0,07—0,10 mm. CreHka B TIpoxojlallem cBeTe 
epasx, COCTOHT H3 JBYX CJIO€B: BHYTPeHHEFO, PaMaJIbHO-JIyYHCTOFO, 3aHMMalo- 
mero YaCTO MOUTH BCIO TOJILLY CTeHKH, H Hapy2XHoro, Oolee TeEMHOFO, 3ePHH- 
TOFO, OU€Hb TOHKOFO (He Gosee 3 pw). OOulad TomMHHa creHKU 5—10 p. Ycroe, 
10 BCeli BEPOATHOCTH, MpocToe H pacnosO%KeHO Ha Y3KOM KOHIe PaKOBHHBl. 

Cpapueune. Ilo dopme pakoBHHbl ONHCHIBaeMbIA BU HavOosee O.n- 
ok K Lagena globosa Montagu, onucanHoh Bpogu (*) 43 yHHJOKCKMX OTIOKe- 
iu MambpepHa, HO OTHYaeTCA OT Hee POJOBbIM IIpH3HaKOM — CTpoeHHeM 
TCHKH WM MCHbIMHMH pa3MepaMH pakOBHHb!l. He cospceM ACcHa MpHposa AByXx- 
‘AMeEPHOFO SK3eEMIIApa, H30OpaxenuHoro Ha puc. |, 23. Ecum 970 He curyuanHoe 
OCE/ICTBO JIBYX Pa3HbIX 9K3eEMMIAPOB, TO TakKOe ABJIEHHe MO%KHO CpaBHHTb 

- yKa3aHHbIM Bpsfn «yposxcrsom» cpequ ak3emniapos Bua Lagena howchinia 
3rady, 
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' 


Mectonaxoxyenue uw Bospact. Jleppit Oeper p. Kypeliku 


Bbllue OOHaxKeHHA «lekn». JlyQuos. | 
Toaorun. Sx3emnaap Ne 3401/35, xpasutcea B TMH AH CCCP. 


Por'D é4 La lin asd Of pie volo 


Dentalina? sp. 
Puce. 1, 24, 25 


PakoBHHa OUeCHb MaJleHbKad, y3KaHn, Clerka H30rHyTaA, cla6o pacwiMpsxto 
ulaccA K YCTbeBOMY KOHILy, C ACHBIMH WBaMH. JIuHa pakOBHHb! 0,27 MM, Han | 
6ombuiad wupHHa 0,03 MM. Kameppbl AHWeBHAHOH POpMbI, BbITAHYTHIe B JVWIMHY 
Unucao ux 8. Crenka cBeTiian, CTeKJIOBaTad, C TOHKOH BHelIHelH TeMHOM O60:) 
moukoH. Ycrbe, MO-BHAHMOMy, C LIeHKOM. : 

CpaBHeuHNe. Mopma ormMyaercA MaJIbIMM PasMepaMH H y3KOH, YATE 
HeHHOM, CJlerKa WCKPHBJIeHHOH paKOBHHOH. Pofopad MpHHavlexKHOCTb cTa-| 
BHTCA MO], COMHeHHe H3-3a C/IOXKHOFO WH He COBCeM ACHOLO yCTbA. i 

MecToHaxoxgfeuHue MH BO38pactT. O6HaxeHHe <«lileKu») 


Jlyqmos. Berpeyena Bcero B JBYX 9K3eMIMIApax. 


Teonormueckuli MHCTHTYT Tlocrymus10 
Axkaylemuu HayK CCCP 5 V 1959 


WHMTHPOBAHHAA JIUTEPATYPA 


1 E.B. BuKosa, Tp. Beecoto3n. Hepr. Hay¥.-Hcca. reon.-pa3B. HHcT., Hos. cep., B. 98) 
(1955). * H.B. Brady, Geol. Mag., newser., 5, Ne 11 (1888). *R.H. Cummings, 
Proc. Geol. Ass., 68, part 3 (1952). *P.H. Dunn, J. Paleontol., 16, Ne 3 (1942)) 
5 A. Eisenack, Paladontol. Zs., 14, Ne 4 (1932).6A.Eisenack, Senckenbergiana le- 
thaea, 35, Ne 1/2 (1954). * H.A. Ireland, J. Paleontol., 13, Ne2(1939). §® H.W.Mi 1-9 
ler, J. Paleontol., 30, Ne 6 (1956). ® W.L. Moreman, J. Paleontol., 4, Ne 1 (1930). 
10 W. L. Moreman, J. Paleontol., 7, Ne 4 (1933). 
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Joxnayes Akagemun nayr CCCP 
1959. Tom 128, Ne 4 


ITAJEOHTOJIOVH A 


ll. A. MONMOB 


MCKOMAEMbIE FPMBbI B TPETHUHBIX OTJIOQKEHUAX 
_ EHHCEMCKOFO KPSKA 


(II pedcmaeaeno axagemuKkom B. H. Cyxaueeoim 1 VI 1959) 


OctaTkKH HCKoMaeMbIX TpHOOB TO MoceLHero BPeMeHH HaXOAWJIM WIM B LWWIH- 
i OKAMEHEJIBIX [peBecHH (B BHJe Tu*oB, MIOLOBbIX Tel H CnopaHruesB), Wu 
AHTape, WIM Kak CJIeQbI NOBPEXAeCHUM JIMCTbeB Ha HX OTMeYaTKAaX. Iloqo6HEIe 
hXOAKU XOTA M C/lyualiHbl, HO BCe Xe He TaK PeAKH, Kak OOBIMHO Novarator (°). 
MuorouncieHHble HCKONMAaeMble TpHGbI, H30OpaxKeHHbIe HM ONHCAaHHbIe B paco- 
1X O TMaJIeEOSOHCKHX, Me3030HCKHX MW TPeTHUHBIX (lopax, OOIMHO HMeIOT BHI 
1 MATCH Ha MOBEPXHOCTH OTMEUATKOB JIHCTbEB H BHIABJIAIOT TOJIbKO BHEILI- 
¢€ CXOJCTBO CO CNOPOHOCHHIMM OpraHaMH COBpeMeHHbIX rpH6os (°). Taxkoro 
ba OObeEKTHI TPYLHO HACHTHULMPOBAaTh WIM axe BOBCe HeJIb3A OMpPeeHTb, 
(OOJIbUIMHCTBe CJIy4YaeB OHH HMeIOT MaJlO OOTAHHYeCKOH WeHHOCTH HM He MOryT 
it aa JOCTaTOYHO JOCTOBepHbIM MaTepHaJIOM MPH paspelieHHH 3ajay Maweo- 
)TAHHKH UW cTpaTurpacun. 

Ilo-BHHMOMy, 3THMH OOCTOATEbCTBAMU, B H3BECTHOM Mepe, H OObACHAeTCA 
P3HAUNTeIbHOe YHCIO MyOTHKalul o6 ucKonaempix rpHOax. B. VW. Bapa- 

B (1), OOcToATeMbHO WuTUpyaA padoTH! MenuKca (1°), NpHBOAUT OmMcaHHe u 
1 HCKOMaeMbIX TPpHOOB H3 OMTOWeHOBOH MalikoncKon TouyH. MoxHo 
Me OTMeTHTb padornr (7, 13, 15), a Take paOoTh, mpHBozuMpre A. H. Kpu- 
‘TOBHYeM (°). 

Masoe uucno my6uKallul mo MccuIeyeMOMy BOMpOcy OTHIOAb He CBHJeTeJIb- 
rBYe€T O HeOOJIbIIOH PacnpocTpaHeHHOCTH TpHOOB B CJIOAX 3€MHbIX OCTATKOB 
1M O06 HX He3HauHTeJIbHOM yuacTHH B *UTOMeHO3AaX MpoOuUoro, WIM, HaKOHeL, 
HEBO3MOXKHOCTH HCHOJIb30BaHHA OCTATKOB STOO THMA PaCcTeHHH B Maseodora- 
AKe MU cTpaTurpaduv. Ovo ABJIAeTCA pe3syJIbTaTOM TPpyAHOCTeH ONepHpoBaHuA 
OcTaTKaMH MCKOMaeMbIX TpHOOB B YKa3aHHOH BbILIe (OpMe HM TeM, 4YTO STOMY 
yIpocy yesAIOcb HeOcTaTOUHO BHHMaHHA. 

C pa3BHTHeM MaMHOJIOrHH MOABJAIOTCA HOBbIC, Ooulee S*ppeCKTHBHbIe H Mep- 
IEKTHBHbI€ BOSMOXKHOCTH JIA H3yYeHHA HUCKOMaeMbIX rpHOoB. B mpobax oca- 
UHBIX MOPOM, MPHFOTOBJIEHHbIX [JIA MasIMHOJOrHYeCKOrO aHaJIH3a M0 MeTOLLYy 
. I]. Ppwuyxa (*), wHorga B noe 3peHHA MHKPOCKOMa MOXHO BUeTb OCTATKH 
-KOMaeMbIX TPH6OB, KOTOPbIe OYCHb Pe3KO BbICAIOTCA CHeAH CHOP UH MBbWWIbILbI 
aK CBOeli (POPMOH, Tak H WBeTOM — YePpHBIM, OypPbIM WIM KOPH4HeBbIM. B 9TOM 
1yuae HCKONaeMble TpHObI — He «TeMHbIe MATHA» MW He «CJefbl Ha OTMeuaTKAaX 
ACTbeEBY, a UETKHE, ACHbIC OOEKTHI, BMOHE NOMeKalllve yueTy, H3MepeHHto, 
opcdboulorHueckoMy H aHaTOMH¥eCKOMY H3yYeHHIO WM CHCTeMaTH3allNH. 

OjHako H 3JeCb CJleslaHo moka elle Malo. EQMHCTBeHHOe HccuIeqOBaHHe HCKO- 
EMIX TPHG6OB, Co3qaHHoe B Mpolecce NaIMHOJOrMYeCKOrO aHaJIH3a HW UCHOJb- 
BaHHoe JIA XapaKTePHCTHKH PxAla TPeTHUHbIX OTJIOXKeHHH eBpoMelicKOH U 
aTcKoli uactu CCCP, omy6uKopano A. A. Unrypaeson (4) B 1956 r. Sror 
e aptop (1°) B 1953 r. ony6HKOBasI CielMaIbHoe UCCIeMOBaHHe MO UcKoNae- 
IM TpeTHuHBIM rpHOam. A. A. Unrypsepa (") nonmaraet, uro rpnOuas cbaopa, 
yTOPy!O HYXKHO YUHTHIBATh MPH MasIMHOMOPHYeCKOM aHaJIH3e, MOKeT ObITb 
MONb30BaHa JIA CTpaTurpaduu u naseoreorpapun, Takoro xe MHeHHA MpH- 
pxupaetca u A. A. Jlapuimes (°). 
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2KeHHH. i! 
Uckonaempie rpuont Enucelickoro kpsxKa Takwke MpHypoueHpl K ocalOUHbl| 


TOUULaM MasleoreHoBoro BospacTa. 3yecb OyeT paccmMoTpeHa rpH6Haa lop}, 
6enbcKol cBuTbI (2) cpeqHe-BepXHeOMHFOWeHOBOTO BOSpacta. 


Puc. 1. /—/4 — rocnogctnykman ¢opMa: oTMeyera aptopamH (11, 18°22) ana tTperHuHBID 
oTuoxeHHH Espponst, Asuu uw ABcTpamHM uH BepxHero Mega CeBpepHor AmepuKu; 15—J8, 20— 
22 — PopMbI Heompenenenubie; 19 — Cladosporites bipartitus Felix, 28—25 — Asccmyce 
tes?; 26, 27 — konuvguu Cemptoum Link; 28—80 — Dictyosporites loculatus Felix; 3/, 32 
34—388, 42, 43 — copmbi HeompegenenHbie; 33 — Chaetosphaerites bilychnis Felix; 39 — uyen 
THUHad GopMa noKagara Jlotonbe (1°) zna Tepmanuu; 40 — centupoBarHbli muuenni; 41 — 
ueHTHuHad PopmMa us mvouena IOxxoro IJpexypanba (11); 4445 — rpv€bl B TKAaHAX jpeBeE 
cuHbl. YBer. 800%, mpu penpog. | :2 


OcHoBHas Macca HCCcJIeyeMoro MaTepHaJia CocpeqoToueHa B COAX Oyporo 
ryMycoporo yIvia, Te Take OTMeyeHa MaCCa MbWIbIbI BOAAHOTO opexa (8) 
Ha mpWypouveHHocThb OCTaTKOB rpHOOB B TPeTHYHbIX OTJIOMKECHHAX K OYPbIM yr AD 
yKa3bIBaeT pA uccueqoBateen (18,?%). 

B mpo6ax 43 STHX FOPH380HTOB GOesIbCKOM CBHTbI B Kalle, 3aks10UAarOLLel 
200—250 3epeH Cnop HM MbWIbUbI, YACTO MOXKHO HaCuuTaTb cBbILe 100 ocTaTKoO! 
rpHOoB: CNOp, KOHHAMK, OOPHIBKOB MHLeHA HT. 2. OCHOBHBIe (OpMBI OCTATKO! 
MCKONaeMbIX TpHOOB OKasaHbl Ha pue. |. Ccheponzanbupe Tena (cnoppi? 
(/—J4) uepHoro uM Oyporo WBeTa, Bapbupyiculve B pasMepax or 8 jo 60 uw 
C BbICTyNaMHM, BaBJIeEHHOCTAMM WIM TpeWlHHaMM TO Mepndepuu, ABIAIOTCA JO 
MMHMpylolleh dopMoH M OTMeuaIOTCA MHOrHMH aBTopamn (1, 14, 18°22) ay; 
TPeTHUHBIX H BepXHEMEJIOBbIX OTJO%*KeHHH Espons, Asnu, Amepuku u Ascrpa 
JIM. 

YntepecHo OTMeTHTb pHcyTcTBHe B GeabcKOi cBuTe rpHu6oB Tuna Clado: 
sporites bipartitus Felix. (puc. 1, 19), Dictyosporites loculatus Felix (28— 
30) u Chaetosphaerites bilychnis Felix (33), onucanupix @enuKcom (18 
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JIMTOWeHOBOH MalKONCKOH TOJUM BMecTe C OCTaTKaMH J[peBecHH cyOTpo- 
deckHx mopog. Ha pune. 1, 26, 27 noxa3aHa KOHHAUA Tuna Camptoum Zink, 
JeHHad TAKE HB OTIOKEHHAX MuonueHa lOxuoro IIpenypanps (14). 
|HegocraTouHocTh MaTepHaJioB Ha JaHHOl cTyneHH W3yueHHA MCKOMAaeMbIXx 
JO0B He MO3BOJIAeT MOKA TOUHO HX HJCHTHPUUMPOBATb M YCTaHOBUTb UX cTpa- 
paduyeckylo NpHhalexkHoctTh. 

|TeM He MeHee, y2xXe HM TeMe€Pb MOXKHO BbICKa3aTb PAN CMeMyIOWNX MOW0- 
ui. 

1. Ilonbsyxacb MeToqOM aHaJIv3a OCaMOUHbIX NOPOA, MpHMeHAeMOrO B MaJIH- 
OrHH, MOXKHO HMCTb OCTATKH MCKONaeMbIX FPHOOB B (opMe, AOCTYNHOK WIA 
(eCLUHOH Hay4HOH OOpa6orKuH. 

2. B mpomecce nasMHomorMuecKoro aHaJiM2a OCTaTKM MCKOMaeMBIX PpHOoB 
apy2KeHbI B TPeTHUHbIX UM BEP XHEMEJIOBBIX OTJIOXKEHHAX Eppom, A3uu, 
TpaiuH wu CepepHok AMmMepuKu. 

(3. UcKkonaempre rpH6pl B TPeTHYHbIX OTJOXKeHUAX MPHYypOUeHHI TlaBHbIM 
a30M K OTJIOKeHHAM Oyporo yr. 

| 4. Cpequ ucKonaempix rpH6oB TPeTHYHbIX OTJOMKeHHH ecTb PopMbI OGULHe 
OPMbI, IIPHCylHe TOJIbKO TEM HJIM HHbIM TePpHTOPHAM. 

5. B OeubceKoli cBuTe O6HapyxXeH pa (opM, yKa3aHHBIX TakxKe MW MA Tpe- 
HbIX OTJIOKeHHH 3analqHoH uM BocTOouHOH Esponp, Kaska3a u lOxKHoro 
asa. 


KasauMHckaad TeoJlOro-MOHCKOBad 9KCHeLHUMA Tloetynusto 
KpacHoxpckoro reomormueckoro yupaBseHus 29 V 1959 
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ologie, H. 13, Stuttgart, 1940. #2 P.W. Thomson,H. Pflug, Palaeontographica, 
getls (1953). 


829 


Jloxnnayn AkayemMum Hayk CCCP 
1959, Tom 128, Ni 4 


C. WE®JIEP u JI. MAHILEP 


BJIAAHHE KOHLEHTPALLMM CYBCTPATA HA CBPA)KUBAHHE 
JIAKTO3bI CAJIMOHEJIJIAMU 


(IT pedcmaéaexo axademuxom T. J. Joicenxo 29 IV 1959) 


B pa6ore (1) 6plo MoKa3saHO, YTO y ApoOwRRKeh KOHWeHTPalMA Caxaposbi Ih 
KYJIbTYPaJIbHOH cpefle OKa3bIBAaeT BIMAHHE Ha NOABCHWe BapHaHTOs, cOpaxxn:| 
BalOlluX Caxapo3sy, MPHyeM Np HeEKOTOPOM ONTHMAaJIbHOM KOHIeCHTPallMN Nosy: 
yaeTCA MAKCHMaJIbHOe UYHCIO BapHaHToB. : 

Mp nonprraiucb peliMTb, MpMMeHHMa JIM 9Ta 3aKOHOMEPHOCTb HM K ApyrHn 
6HOJIOrHYeCKHM MOJeIAM. C 3TOH WeJbIO MbI H36pasH cOpaxkuBaHHe JlaKTOSbI 
casiMonesiamu. Hledaep u Munuep (?) Halluid, YTO MOXKHO CPaBHUTeJIbHO JePKC 
MpOW3BeCTH COpaxKUBaHHe MaKTO3bI Pa3/JIMYHBIMH BUaMU CaJIMOHeJJI BCE 32 
mpedBapHTebHOH pepMeHTalHeH WesOOMOsbI. COpaxuBaHHe JlaKTO3bI NMOCJIEl 
(bepMeHTAallHH LeJIOOHOSbI YLaJlIOCb MOCTHPHYTb3aCeBOM [eI JIOOHO30-NOJIOXKUTEMb- 
HbIX BapWaHTOB Ha MNOJlyCHHTeTMYeCKy!IO cCpeky, CoOfepKalllyio saKTosy,| 
C JOCMELYIOMMM BbIACCHHEM JaKTO3O-NOJIOXAUTEIbHBIX BapHaHTOB UJI Kel 
MOCe€BOM My3eHHOrO WiTaMMa Ha CMecb, cocTosyio 43 0,05% wWemm06H03bK 
Hw 0,5% WaKkTO3bI, NpHYeM CHaYaJla MpOwCXOLMT cOpaxuBaHve We06NOSbI, 
a 3aTeM (bepMeHTallHA JaKTOSBI. 

Astopbl padotamH co witammMamuv Salmonella stanley S. heidelberg, S.4 
glostrup u S. minnesota Ha MuHepabHOH cpeze Kosepa (NHaNaHPOs, -4H2O 
1,5 r, KH2POa 1 r, MgSOa-7H2O 0,2 r), menrone Butte, maKtTo3e 4 caxapos3e. 
Merk p. a. H Wenmo6uo3se BDH. { 

Il e1106H030-NONO*KUTeIbHEIC BapHaHT! S. stanley, S. heidelberg, S. glo-) 
strup, S. minnesota s3acepasMcb Ha cpefay Kosepa +0,2% nentona u 0,331 
0,6; 1,25; 2355 u 5% ° sdaKTO3Er ae 
Wpyrok cep OMbITOB My3eliHBIE 
@epMeHTaUHA NaKTO3bl WeNO6N030-NOTOKU- KYAbTYPbI STHX WTAMMOB 3aCeBaJIHCb | 


a 


TaOnuna 1 


TEJbHBIMH BapwaHTaMH B SaBHCHMOCTH OT Ha TOH xe cpere, cofepxaret 0,05%? 
cofepkanHna aKto3spt (oT 0 yo 30 AHeH) IleJIOOHOZHI HU Te 2Ke KOHMeHTpalHu 
Konuentpayus maKrTosni B % JIAKTO3BI. TlosyyeHHpie Ppe3syJIbTaTbI 
ltamm OT 3aceBa IL€JIJIOOHO30- NOOKUTEM- | 
03 | 06 | 125 | 25 8 HbIX BapHaHTOB Ha CpebI C pasHl-| 
MH KOHUCHTPauNAMH JIAKTO3bI Wpeyi-1 

S. stanley 0 0 1(28)} 6(24)| 6(28) 
S. heidelberg | 2 (29)|7 (26)| 7(22)/10(19)/10(20)  CTABUEHBI B raOuealh onbire ObIIO. 
S. glostrup | 3 (30)|6 (27)|10(24)|10(19)/40(18) 0 10 mpo6mpok fa KaxKnol KOH-} 
S. minnesota | 6 (21)]8 (22)|10(20)| 7(24)} 6(27) WeHTpaluu JIaKTOSbI. B ra6mue ykKa- 


3aHbl KOJIMYeECTBA MPOOHMPOK, B KOTO-- 
PIX MPOHCXOAMIO COpaxkuBaHHe, B CKOOKaX — cpeZHuMli cpoK cOpaxKuBanua 
B J\HAX. | 

M3 WanHpix Ta6a. 1 BpireKaeT, ¥TO uncO MpOOMPoK, B KOTOPBIX Mpoucxo_UT 
cCOpaxKuBaHHe JaKTOS3bI, YBeMUMBaeTCA C MOBBINeHHeM KOHUeHTpalu JlaKk- 
TO3bl; IPH STOM COpaxKuBaHue HacTynaeT Nocie Gomee KOpoTKOrO cpoKa. 

Y wrammos S. stanley, S. heidelberg u S. glostrup onTuMasibHoe c6paxu- 
BaHUC JAKTOSbI COOTBETCTBYe€T KOHICHTPalHaM B 2,5 45% MaKTOSHI, a y WTaMMa 
S. minnesota — KonueHTpaunn B 1,25% maKTosni. IIpu nosropHom Bocnpous- 
830 


t 


JieCHUM OMbITOB B HEKOTOPBIX CJlyYadX OTMeYaJICA OTUCTIIMBbIi ONTHMyM npH 
|| KOHMeHTpalMu JiakTospl. Take Ke pe3y/bTaTbI ObWIM MOMYYeHBI B ONpITax 
jicpelamu, cojlepxatluMu 0,05% Wer0On0sbI HM pasIMUHbIe KOHIeHTpannHn 
| TOSI. 

4B oqnot 43 mpesbiqyuimx pador (*) OHH U3 coaBTopoB HacTosilel pa6ors 
/HYUHJ JIaKTOSO-NOJIOKUTEIbHbIE BapHaHTbI Y Pa3JIMYHbIX CaJIMOHeN no- 
4ACTBOM TIPOJOJMKUTeEIbHOK HHKyOAaWHu WCXOAHOrO LWITaMMa Ha cpeye Kosep 
jo6apneHvem 0,5% sakTosbi u 0,2% nentoHa Butte 6e3 mpexBaputembHoro 
AKUBAHMA IWe10OKO3sbI. Tor xe OMbIT Obl MOBTOpeH co wTamMom S. glo- 
up. MysetiHpii wiraMM saceBasica mo 50 mpoOnpok, 3amomHeHHBIX cpenoii 
ppepa c AoOaBienvem 0,3 u 5% sakTosbl. Uepes 40 gue nocne unKky6ayuu 
KTO3a OKa3aJiacb (epMeHTHpOBaHHOK B 42 mpoOupKax c 5% waKrosoli u 
6 npoOupKax c 0,3% saxtosoH. Uepes 60 quel nocne uaKyOaun 6p0 
[THrHYTO COpaxHBaHHeE JAKTOSbI BO BCeX NpobupKax c 5% saKTOsoli HB 29 
ppOupkax c 0,3% sakTosoli. 

|) Mbt BEIACHAJIH Tak%Ke BOMpOc O TOM, OKa3bIBaeT JIM BJIMAHHe MOBBILIeHHe 
WeHTPaluu JaKTOSbI Ha COpaxKuBaHNe WeNOOMOsbI, Haxoslelica B Kyub- 
aJIbHOH cpeye, NPHYeM Pe3yJIbTAaTbI ObWIH NOMyYeHbI OTPHUAaTebHbIe. Pa3- 
Hble KOHIWeHTPallMM IWeOOMO3bI He OKa3aJIM Tak>%Ke BIMAHHA Ha CKOpocTb 
@KUBAHHA WeOOMOSbI y YeTHIPeEX H3y4aBLIMXCH HAMM LWITaMMoB. 
IIpu-nocese Ha cpeny c 0,3% saKtospi u 0,3; 0,95; 2,2 4 4,7% caxaposni 
[speHua COpaxKUBaHuA JakTO3bI C yBemMUeHHeM KOHUeHTpalluu caxapospi 
mpoucxoquyo. Crepuim3salua JaKTO3bI NocpexcTBOM *UJIbTpaluu wu mp 
(Mou HarpeBaHusa B TeyeHHe 30 MuH. Jo 105°, a TaKxe mpuMeHenue Tpex 
JBIMUYHBIX BHOB JakTosbt: Merck p. a., Spolchemie p. a., BDH p. a.— 
M Tako 2Ke pesyvbrar. 

| Mp mpocsequsu, He BHAeT JIM KOHICHTpallMaA aKTO3bI Ha MOBbIINeHHeE 
DpocTH pocTa KYJIbTyPbI HM Ha COpaxXkuBaHve JaKTo3spl. IIpH sTom mpi ompe- 
AJM KOJIMYeECTBO KJIeTOK Hal MJ 4e- 

B 2; 6 u 10 quel nuHKyOaunu. Jo mo- TaOauna 2 
Ta Havala COpaxKHBaHHA JaKTO3bI Cpenunii cpok cOpaxkuBanua JaKTOSbI 
MeTHTb pa3JIM4HA MexLy mpoOupkamu (B JHAX) Mocwe RoOapnenua 10 naKTo30- 


a3HOH KOHIeCHTpallWeH JaKTO3bI He NOMOKUTCNEHBIX KI€TOK K KyJbTYPe B 
qlOocb Bospacte 48 4ac., 3aceHHHOM Ha cpeye 


Kosepa c jakTo30H 


Ja TOTO UTOObI YCTAHOBHTD, He 6ula- 

PHATCTBYeT JIM MOBbILMeHHe KOHILECHT- KonueHTpalucv WakTOSbI B % 

MH JIaKTO3bIl Pa3BUTHIO JIaKTO30-N0- rama pees aioe: 
q P 03 [oe [1.25] 25 | 5 


X9KUTeEIbHBIX BapHaHTOB, TMocJeqHHe 
6aBJIAJIMCb WCKYCCTBEHHO K HCXO]- 
i JAKTO30-OTPHUaTeJIbHOW KyJIbType. 
GaBseHHe 10 MaKkTO3O-MOJIOKUTEIb- 
IX KJICTOK K HCXOJIHOH KYJIbTYPe B BO3- 
cTe 48 uac., BbIPalleHHOH B MpHcyTcr- 
40,3;0,6;1,25;2,5 u 5% aaKTOsbI, Jao celyroulve pesybTaThI (Ta6.2). Cper- 

i cboK COpaxKuBaHUa yCcTaHaBsMBasca Ha 5 IpoOupKaXx [VIA KAKZOW KOHWCHTpa- 
HW JIAKTOSHI; PasIMYHe MOKAy NapaJesbHbIMA MpOOMpPKaMH C TOM Ke KOHICH- 
allveli laKTO3bI He MpeBbilaso 24 uac. np KOHWeHTpaunax 0,6; 1,25 u 2,5% 
48 vac. pu KoHWeHTpauuaAx 0,3 u 5%. 

Kak BHHO 43 Ta6J. 2, IpH KOHUeHTpayuaAx 0,3 u 5% MAaKTOSbI 3aMeyaJIOCb 
3HAYMTeIbHOe 3alasqbiBaHve (bepMeHTaluN. SalepxKa COpaxkUBaHHA Jlak- 
3b y wiramMos S. stanley, S. heidelberg u S. minnesota B npo6upKax c 0,3% 
KTOSOH He MOXKeT OObACHUTb MOJIHOCTbIO MOJYYeHHbIe B MpeAbILYUIMX OMbiTax 
3YJIbTaTbI, B OCOO€HHOCTH CCIM MPHHSTb BO BHUMAHHe, TO M B MpHCyTCTBHM 
6 JIaKTOSbI OTMeUaeTCHA 3alepxKKa COpaxkKUBaHHA HeEKOTOPbIMH WITaMMaMKH. 

Y maKTO30-NOMORKUTEIbHBIX BapHaHTOB, BbIeJIeHHbIX W3 MpoOuMpoK C pas- 
YHOH KOHILCHTpallWeH JIaKTOSbI, He OblIO OTMeYeHO XapaKTePHbIxX pasvIMunH 
)THOIMCHHH HHTCHCHBHOCTH epMeHTALMH sMaKTOSbI, YTO MOFVIO Obl OObACHUTb 
MYYeCHHbIe pesyJIbTaTbl. 


. stanley 16 | 414} 414) 14 NS 
heidelberg| 15 | 13} 13] 13 14 
. glostrup SUP Fe ii 7 7 
_ minnesota | 17| 14] 14) 14 | 15 
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Takum 06pa30M, 3 MO/YYeHHBIX pe3yJIbTaTOB BHITeKaeT, YTO KOHWeHTPallA!| 
JaKTO3bI OKa3bIBaeT MPAMOe BJIMAHHe Ha CKOPOCTb MOABJICHHA JIaKTO30-TMOJO 
XKUTCJIbHBIX BAPHAHTOB y H3yUaBLIMXCA HAMM CaJIMOHeJJ. B 9TOM Cilyyae BUIHAl 
HHe JIaKTO3bI, M0-BH,MMOMY, CNeWH@H4HO, TaK KaK CaXapo3a B TeX Ke KOHICH| 
TpalWAX He OKa3bIBaeT HUKakoro apdpexta. Ja Toro 4roOb! BMOHE yOequTbes| 
B CHe€MMPUYHOCTH BIIMAHHA JIaKTOSbI, CleyeT H3y4HTb BO3eHCTBHe mocae}| 
HeH Ha [pyre (eHOMeHbI MHKPOOHOH H3MeHUMBOCTH (yCTOHYHBOCTb MO OTHO} 
I@HHIO K XMMMOTepaneBTH¥eCKHM BelllecTBaM HM OakTepHodary, OMOXHMUMYe) 
CKHM H3M@HeEHHAM UH T. JL.). | 

Heo6xoQuMo OTMETHTb, ITO B CILYYAae WesJIOOHO3bI KAK MOBbILICHHe KOHILCHTy 
pallu JlaKTO3bl, TaK HM YBeJIMYeHHe KOJIMYECTBA LWeJJIOOHO3bI He OKa3aJIO BJIAA| 
HHA Ha CKOPOCTb NOABJICHHA WeJJIOOHO30-MOJIOKUTCIbLHbIX BapHaHTOB. 

B 3ak0ueHHe MOMKHO YTBEPAaTb, UTO HaM yaNOCb HaOsOLaTb MpAMO\/ 
BIMAHME KOHIeHTpalMH CcyOcTpaTa Ha YacTOTy MOJLyYeHHA MaKTO30-MOJIOXKE | 
T@JIbHBIX BaPHAaHTOB y CaJIMOHEJI. OTH WaHHble COracyloTCcA C pesyJIbTaTaMH || 
NOJYYCHHBIMH B OMbITaX Ha Wpoxwx*Kax. 


\i 


VUuctatyt um. Kantaxy3HHo Iloctynuo 
Byxapect, Pympnua 25 IV 1959 
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ler, Ann. Inst. Pasteur, 36, 730 "(1959). | 
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IKOJIOLH A 


B. TM. YUIAKOB u H. C. JAPEBCKHH * 


CPABHEHME TEMJIOYCTOHYMBOCTH MbILEGYHbIX BOJIOKOH 
OTHOWIEHHA K TEMMEPATYPE Y ABYX CHMIMATPHYUECKHX 
BHUAOB NOJIYMYCTbIHHbIX ALEPUL 


(ITpedcmaeaneno axademuxom E. H. Tlaeaoscxum 25 V 1959 ) 


‘TensoycroHunBocTb TKaHel OJIH3KHX BOB XOJIOMHOKPOBHbIX 2KHBOTHBIX He 
HHaKOBa, OHA HaXOJMTCA B COOTBeETCTBHH C TeMMepaTypoH MecTooOuTaHHa 
(*"), Ora 3akOHOMepHocTh, YCTaHOBJIeHHad JIA BCeX OCHOBHBIX rpynn 
HKMJIOTEPMHBIX KHBOTHBIX, Jala OCHOBaHHe paCCMaTPHBaTb TeloycrToH- 
bocrb TKaHell Kak WuTopusHoorMueckult KpUTepHli Bua (8). C sTo# TouKxu 
PHHA MpeCTaBJAeT 3HAUMTEJIbHbIN HUHTepec CONOCTAaBJICHHe S9KOJIOPMH UM TenJIO- 
‘OMUMBOCTH KJIETOK CHMMaTpH4YeCKHX BHAOB XKHBOTHbIX, KOTOPbIe OOMTAIOT 
bMMHAaKOBBIX KJIMMaTHYeCKHX YCOBHAX HM B OAHOM apease. 
| YROOHBIM OObEKTOM HCCJIeOBaHUA [WIA TaKOTO CONOCTaBJICHHA ABJIAIOTCA 
XaBka3ckue AlLypkH (Eremias pleskei Bedr.) u simypxu Ulrpayxa (Eremias 
jaa Kessler), IMpoko pacipocTpaHeHHble B MOJIYNYCTHIHHOM 30HeE JO- 
Hn p. Apakca B ApMeHuH, rye 06e AWLEPHLUbI YaCTO OOMTAIOT Ha COBMeECTHBIX 
oTOMaX. 
Meroquka onpesemneHHA TeMOyCTOMYMBOCTH MbIWeYHOH TKaHH CBORMaCb 
BBIACHCHHIO BPCMCHH Pa3BHUTHA HeEBOSOYAMMOCTH H30JIMpOBaHHbIX MbILIL, M0- 
I(@HHBIX B Harperblli puHrepoBcKkHi pacrBop (°). Mpnuupr Kaxkgoro Bua 
epHit ObluIH MCceOBaHbI Np MATH pa3HbIX TeMMepaTypaxX B UMHTepBase 
—49°. Jina Kaxkow TemmepaTypbI OblIo mocTaBleHO no 5—8 eHHMUHDIX 
ITOB. 
CpequHue JaHHble mpefcraBuieHb! rpaduyueckH Ha puc. |. M3 paccmorpenua 
TO pHcyHKa BUHO, TO ALNePHIbI MMeIOT PasHylIO TEeIWIOYCTOHYHBOCTb MBI- 
WHOM TKAaHH. Bca KPMBaa, XapaKTepH3ylOllaA TelJIOYCTOMYMBOCTb MbILIey- 
X BOJIOKOH suypku Ulrpayxa, cCaBuHYyTa B OOJlIacTb Ooulee HH3KHUX TemMmMepa- 
. Iro pasiuune HavOosee APKO BLICTyMaeT PH CpaBHeHHH BPeMeHH Mepe- 
BaHHA MBI IPH OHO HU TOM 2%*e TeMnepatype. Tak, HanpHMep, Bpema pas- 
MA HeBO3SOyAMMOCTH MBI npH 46° nasa suyypKu IUrpayxa pasyo .11,6-+ 
,0 MHH., a JIA 3aKaBKa3CKOH AULypKM 23,8 -- 2,7 Mun. CrarucTruyeckaa Jo- 
BepHOCTS pa3sIMuMH BpeMeHH pasBUTHA HeBOsOy KMMOCTH TOKa3bIBaeT, UTO 
JOYCTOMUYMBOCTb MBIWeYHbIX BOJIOKOH Y 3aKaBKa3CKOH ALLYPKH BbIUe, YeM 
mmypku Ulrpayxa. 
Pa3iMuve TeMJOYCTOMYMBOCTH KJIeTOK HaXOJMTCA B COOTBETCTBHM C TeMIle- 
ypof O6UTaHHA OOOUX BUAOB, TaK Kak UCcJIeqyeMble AUWLYPKH, XOTA MH BCTPe- 
TCA Ha OMHOW TeppHTOPHH, HO psonuaierey 10 BP€MeHH aKTHBHOCTH B Te- 
Me CYTOK. 
HaduioeHue 3a CYTOUHOM AKTHBHOCTbIO NpoBosusoch B 1957 Yr. B OKpecT- 
ru c. Bequ, 61u3 Epepaua, Ha yuacTKe cila60 3aKPelJIeCHHbIX OyrpHCTbIXx 
<OB, ABJIAIOULUXCA OObIMHbIM MeCTOOOHTaHHeM AuLypoK. Ha BbIOpaHHOM 3jecb 
rOMHHOM MaplUIpyTe mpoTs2KeHHOcTbIO 0,5 KM peryJIAPHO B TeyeHHe psa 
{ BeCHOM M JICETOM B pa3Hble YaCcbl CYTOK MOACUMTHIBAJIOCb YMCIO BCTpeyeH- 
ocobeli OGONX BHOB, KOTOPOe CONOCTAaBJANOCh C TeMMepaTypoOH BO3,yxa 
UBbI. OOpaslibl NOJYYeHHIX KPMBLIX MPWBeWeHbI Ha pu. 2. 


* B qanHot pa6ote Bb. I]. Ymakosbim u3yyanacb TeMMOYCTOMYHBOCT MbIWeYHOH TKAH 
uu, a HW. C. Jlapesckum — UX 9kosorMyuecKkHe oco6OeHHOcTH. 
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&& Bpwio ycraHoBseHo, YTO Ha MpPOTAKeHHH CPpaBHUTeIbHO HexKapKOTO Bec a 
Hero nepHosla (alpeyib — HauvaJo HIOHA) O6e ALLYPKH MPOBOAAT Ha NOBepXHOC:} 
6OuIbILYIO YACTbh CBETJIOTO BPeMeHM CYTOK, OMHAKO 3aKaBKa3CKHE ALLYPKU 1} 


Ss 


S 


N 


Ug t (mun) ——» 


44 


46 48 §0°C 


¢ ——~ 


Puc. 1. 3aBucHMOCTb Bpe- 

MeHH pasBHTMaA HeBosOyzn- 

MOCTH MbIMIeuHOH TKaHH 

auypku Lltpayxa (a) u 3a 

KaBKascKol sAllypKH (6) 
oT TeMMepaty pb 


| 
ABJIAIOTCA YTPOM, Kak mpaBusio, Ha 3—4 uaca O03) 
Hee sumypok IItpayxa, nocule TOTO Kak CouHIe oct} 
TOUHO MporpeeT nouBy (puc. 2a). C HacTynweHH 4 
yleTHeli %Kapbr (H}Ob—aBrycT) MooO*KeHHe MeHSIETC } 
u 6onee xoogomo6uBbie sauyypKH Lltpayxa BbIXOM) 
W3 YOC@KUL TObKO Ha KOpOTKOe BPeMA B YTPeHHl} 
WM BevepHHe Yacbl, TOPa Kak TeMJIOJIOOMBbIe 3aKa| 
Ka3CKHe SALLYPKH OCTalOTCH AKTHBHBIMH axe B CaM} 
2KapKoe BpeMa cyTOK (pvc. 26). WinTepecHo Take) 
uTO B TpoxsaHpe H NacMypHbIe HM 3akaBKascklj 
AULYPKU COBIMHO He BLIXOJAT BOBCe, B TO BPeMA Ké; 
autypku Ltpayxa nosBasaloTcaA yrxKe NpH NOABJICHE | 
MepBbix v1yuelt comnua. B cooTBeTCTBHH C 9THIy 
aulypka Illrpayxa paHbule mpo6yxaeTca BeCcHOH)| 
nosjjHee yXOAHT Ha 3HMOBKYy. HeoOxoMMo OTMeTHT 
uTO pagJIHuHe B Ce30HHOH H CyTOUHOH AaKTHBHOCT} 
cymlecTBylollee y STHX BUOB, KacaeTCA Takxe OM4 
JIOrHH UX Pa3MHOKeHHA, YTO BbIPaKaeTCA B 3aKOH' 


MepHOM paCXO%KJeHHH B cpokax OTKJaqKH anu. HaOstoqeHua Moka3asu, YW} 
y sauypku LIlrpayxa neppaax Kiaqka mpoucxoquT mpHMepHo Ha 3 HepeJt 
paHblle, YeEM Y 3aKaBKa3cKOH, B COOTBETCTBHM C YeM HM _CerowveTKH NOABJIAIOTC 


y Hee 3HaUHTeIbHO Panpue. 

Takum oOpas0M, BCA COBOKYMHOCTb 
pasIMuHH B SKOJIOPHM H3syYeHHbIX HaMu 
AULepHI MpPMBOAMT K BEIBOLy, 4TO 93TH 
o6utaroulue Ha OHOM yuacTKe apeaa 
O6M3KHe BHbI OOJIalaror BecbMa Cylle- 
CTBCHHBIMH Pa3JIHYHAMH B OTHOIMeHHH 
K MHMKPOKJIMMaTHYecKHM YCJIOBHAM, B 
yacTHOCTH — K TemlepaType UX MeCTO- 
o6utaHua. IlocmeqHee o6ctrosTenbcTBO 
HaXOMMT CBOe OTpaxKeHHe B TOM, YTO 
o6e AULYPKM B eCTeCTBEHHOM OOCTaHOBKe 
HMMeIOT Pa3JIMUHy!O TemMepaTypy Tesla. 
Tak, 10 u3sMepeHusam VM. C. Jlapescxoro, 
y slypoK IIrpayxa Temnepatypa TeJla 
B AKTMBHbIM NepHol KoueGeTcCA MEKAY 
36 u 38,6", B TO BpeMA Kak y OJHOBpe- 
M€HHO TIOMM@HHBIX 3aKaBKa3CKHX SIILy- 
PpOK OHA OKa3pIBaeTCa paBHol 39—41,5°. 

Jl1A HarsaqHoro conocTaBJeHHA OT- 
HOWeHHA UCCJeOBaHHbIX BUOB ALULYpOK 
K TemMepaType HW TeMlJOyCTOHYHBOCTH 
MX MbIMMeYHOH TKaHH MbI IIpHBOUM 
TaO. 1, B KOTOpylO BHeCeHBI TakxKe 
WaHHble, KacaloulvecaA ceBepHOH rpaHUullbl 
apeajla HM BBICOTbI IPOHHKHOBeHHA ALe- 
pul B roppr. M3 stux aHHEIxX MOKHO 
ClelaTb BHIBOL, uTO sutypKa IlIrpayxa 
NOAHHMaeTCA B TOPbI ropa3io Bre 
MIpOHHKaeT Ha ceBep Jabuie, yweM Gosee 
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Puc. 2, 3aBHcHMocTb 4UMCIa BCTped Ha Mé 
upyte 0,5 KM suypok IlItpayxa (/) us 
KaBKa3CKUX SAllypoK (2) oT BpemMeHH cyTC 
a—8 VI 1957 r., 6 —20 VIII 1957r., 3 
Temlepatypa Bo3sqyXa y MOBepXHOCTH Tou 


TeMNOMOONBAA 3akaBKa3cKad sulypKa. B Ta61. 1 npHBeqeHbI TAKE pesyJbTA’ 
OMBITOB C OpeeseHHeM BpeMeHH HaCTyMeHHA TeMMOBOrO MapaiHua («COJIHE 
HOrO ylapa>) y sAllepull pM BHIepxKuBaHHH MX Ha comHUeneKe (°). Kak 1 
Ka3bIBalOT 9TH OMIbITbI, 3aKaBKaSCKHe ALLYPKH BNalaloT B COCTOAHHe NapaJy 


834 


OM COJIHIe 3HaYHTeIbHO MO3Hee H, CJeOBAaTebHO, MO CpaBHeHUIO C 
mM Ultpayxa OHM ABJIAIOTCA He TOMbKO TeMIOMICOMBbIMA, HO H Govlee 
TOMUMBBIMH. 

| MOKa3aJiM, YTO CHCTEMATHYECKH GOVIM3KHE BHI OOMaaloT CyIlecTBeHHBIM 
eM B CHCTEMHOM IIPHcnocoGIeHHH K JeliCTBHIO BbICOKUX TemMepartyp, 
ppIpaxKaeTCH B pasJIMYHAX B CYTOUHOM MU Ce30HHOM AKTHBHOCTH, Mposou- 
)PHOCTH CNAUKU, OMOMOFHYeECKOM UMKJe, MOOKeHHU TepMOTaKTHYeCKOrO 
Mau T. . (2°). 


a] 


Tajo um ae 


CpaBHeHHe TeMMOYCTOHYMBOCTH MBIIMCUHbIX BOJOKOH H OTHOUIeCHHA K 
TemNepatype sitypoxk Ilrpayxa u 3aKaBKa3CKUX AMypoK 


= 


> 


AmypKa Witpayxa Be rare 

epepHasd rpaHula apeasa 40°25% es) mt (29) 40°40! eptamei(°) 
BeIcOTa MPpOHHKHOBeHHA B TOPH, M 3900 (24) 1800 (22) 
IWauOoee paHHue cpoKH mpo6yx- 
| feHua BecHow (qommHa Apaxca) Cepenuna mapta Hauano anpeus 
Hav6omee no3sqHue cpoku yxoyla Ha 
| 3umoBKy (qomuua Apaxca) Kone, okTa6pa Konen, ceuTa6pa 
\femnepatypa Tela B akTuBHOH me- 

pHok B Mpupoye, °C 36—38 , 6 39—A1 ,5 


JennoycToluMBocTb MBIeYHEIX BO- 

| JIOKOH (NOoTepaxA BO3sOyAuMOoCcTH 

MBIUN, uepes 5 MuH.), °C 47,4 48,5 
clactymueHue TemmoBoro mapanuua 

IipH HaCHJIbCTBEHHOM MOMeLIeCHHH 

Ha ApKoe CouHUe: 

Temlepatypa Tela B MOMeHT Tel- 


moBoro napasuua, °C 48 ,8—49 ,6 49 ,3—49,8 
BpeMA MO HacTyNWeHuaA Mapanuua, 
MHH, 1,2—4 6—12 


|. pene pa3iMuve B TeMJOYCTOMYMBOCTH MbIIMCYHEIX BOJIOKOH H3- 
bIX SIILYPOK TOBOPHT O TOM, TO B Mmpolecce OOpa3s0BaHHA STUX BUOB Mpo- 
1a alaniTHBHad nepecTpolika WX KJeTOUHIX OelKOB *, KOTOpad MMeeT 
olee 3HaveHHe B Mpolecce AuBepreHUMH M OOpasoBaHHA BuoB (’). 
ICCMOTpeHHbIe B STOH paOoTe CHCTeMHbIe MpPHcMocoOeHHA UM ABUJAIOTCA 
MeX@HH3MOM, KOTOPbIii oOOecneunBaeT MpPeMCTaBUTeJIAM CHCTeMaTH¥eCKH 
‘MX BHJOB, OOHTAIOUIMX B OJHOM ONOTONe, Pa3JIMYHbIN, CnhelupuyeckuH 
Mla H ONTHMAIbHBIM JIA 2H3HEeATeIBHOCTH OPraHH3MOB HM HX KJIeTOK 
OK JIMMAaT. 


VMucrutytT iWitosornu Tloctynuano 
Axkajemuu Hayk CCCP 15 V 1959 


ONMOTHYeCKHH HHCTHTYT 
‘amemuH HaykK ApmCCP 


WMTHPOBAHHAS JIATEPATYPA 


H. Battle, Trans. Roy. Soc. Canada, Sect. 5, 127 (1926). * H. Patzl, Pflig. 
931, 90 (1933). %®E. Adensamer, Zs. vergl. Physiol., 21, 642 (1934). 
. Anexcangpos, JAH, 88, 149 (1952). ° B. Tl. Ymak os, 300m. uypu., 34, 
955). °° B. TI. Ymaxkos, MKypu. o6m. Ovon., 17, 154 (1956). 7B. TI. Y ma- 
300m. 2xypH., 37, 693 (1958). ® B. I]. Ymaxkos, 3000. xypH., 38, 1292 (1959). 
.Jlapespcku it, ayna npecmpikaiomuxca ApMeHHH Mee 300reorpaduueckHh aHasus, 
yucceptauua, Soonor. uxcr. AH ApmCCP, Epesan, 1957. 1°R. Mertens, 
fac. sci. Univers. Istambul, ser. B, Fasc. 1, 41 (1952). ™%L. Lantz, Bull. de Mu- 
orgie, 45, 1 (1928). II. B. Tepeutbes,C. A. Yepuos, Onpegenntenb 
iKalouuxca u semHoBomHEIx, M., 1949. %%5B. MW. Ymaxkos, 3000. x*ypH., 385, 
956). 14H. Battle, Contrib. canadian biol. and fish., new ser., 4, 501 (1929). 


B psye pa6or ObiIo ycTaHOBJeHO, UTO TeMNOYCTOHYHBOCTS KeTOK, HB YaCTHOCTH MbIIleu- 
WIOKOH, OMpPeeMACTCA TEMIOYCTOMYMBOCTHIO BXOAAMIMX B UX COCTAB 6emKos (24,°). 


13* 835 


Jloxuxano AkayemMuu Hayk CCCP 
1959. Tom 128, Ne 4 


UY sen-Koppecnongent AH CCCP H. A. KPACHJIbHHKOB, I. K. CKPABHH, 
VW. B. ACEEBA u JI. 0. KOPCYHCKAA J 


ETH PUPOBAHNHE B NMOJIOKKEHMH 1,2 FHAPOKOPTH3OHA 
nPH MOMOLM MYCOBACTERIUM SP Ne 193 


TIpouio Gomee 20 ner c Tex lop Kak BnepBbIe Obivia MoKasaHa (?) BO3( 
HOCTb TpaHccbopMallMH CTepOHAOB MMKpOOHOMOrHYeCKUM MyTeM. | 
B pe3yubTare MHOFoOUvCIeHHBIX padoT, mpoBoyumblx B CIA, Ur} 
W [\pyrux cTpaHax B noceqHHe Tob, CTalO BO3MO%KHBIM HCIIOJIb3OF} 
MUKPOOHOJOFHYeCKHX MpOWeccoB AVIA MOJlyYeHHA eCTeCTBeEHHO BCTP«; 
ULMXCH TOPMOHOB HajMO“eYHHKOB, INOJIOBbIX TOPMOHOB M MX MPOHsBOpi 

BaxkHelwIMM 9TaMOM B pa3sBHTHH paOoT NO MHKPOOMOJOrMyeCKOH TPaHch 
MallMH CTepOHOB ABUJIOCb HCCeEMOBaHHe 10 THAPOKCHJIMPOBaHHIO Mporpectes 
B I] a-oKcumporpecrepoH pH NOMOLMH MMKpoopraHHu3MosB (7). Sto uccse}s 
HHe MOCTYKUO 6a30H BIA paspaOoTKH HOBLIX MHKPOOMOJIOrMuecKHX MeTh 
IIPHPOTOBJICHHA KOPTH30Ha (BelecTBO E), rHApoKopTH30Ha (BellecTBO | 
MX IIPOW3BOJHBIX. | 

B 1955 r. rpymna ueceqopareseli amepukaHcKoi duper Ilepunr (°%) } 
Bejla paOory MO JerH{pHpoBaHuo B nooKeHHH 1, 2 KOopTH30Ha HU PHApOKG| 
30Ha B mpeguucon ( AE) u mpezHucomon ( AF). pu nomouyu muxpoopranM} 
Corynebacterium sipmplex Obl B MpOH3BOACTBeHHBIX MaciiTabax MoOuyy 
3TH BbICOKOI@peKTHUBHbIC TOPMOHbI C OTJIMUHbIMH BbIXOJaMH. 

Mero, MuKpoOuvoulorHyeckoro MOJyYeHHA MpeqHHCcoHa HM MpesqHucon 
HaHOoulee WIMpOKO MpHMeHAeMBIX B MeHUMHeE B. KayecTBe MpOTHBOBOCT| 
TCJIbHbIX CPeCTB, OKa3aJICA OOsee MPOCTHIM H JelUeBbIM 1O CpaBHeHHIO C 
MHUeCKHMM MeTOJaMH NOJIYYeEHHA STHX MpenapaTos. 

Bonpoc MHKpoOMOOrMyecKkorO MOyYeHHA MpekHHcoHa uM mpeHHco. 
IIPHBJIeK K CeOe OOMbUIOe BHUMAHHe CielMaJIMCTOB Mo cTepouyamM. Pay ate 
(*, °) MoKasaIM BOSMOX%KHOCTh NOJYYeHHA NpeqHHCOHa MH MpesHMcooHa mpH 
MOWH JpyrHx rpymm MuKpoopraHH3smoB (Actinomyces lavendulaae, Bé 
rium cyclooxydans u gp.). B ormuuue or Corynebacterium simplex aru 
raHu3Mbl pH depMeHTallMM MCXOJHOFO BelleCcTBa OOPasyIOT CMeCb HECKOUE 
CTepouoB. 

PasyedeHve 3TOW CMeCH B YCJIOBHAX MPOM3BONCTBa 3aTPyAHAeT TOM 
HHe UYHCTHIX IpenapaToB IpeqHucOHa HM MpeHucovlona. ; 

B cBoux MCceqOBaHHAX MbI MIpHaeM OrpOMHOe 3HaveHHe MUKpoopra 
MaM Kak (akTOPaM MOJIYYeHHA PasMYHbIX ONOMOPMYeCKH AKTHBHBIX BeULecT 
aHTHOMOTHKOB, (pPepMeHTOB, rHOOepeIMHOB MH ropMoHOB. Bowpiwoe BHUM: 
Mbl YeJIHeM B NocdeqHee BpeMA MH MpoOMeMe TpaHccopmauun crepousoB. 
TIOMOWLH +MUKPOOpraHH3Mos. 

Hamu Opiia mpopefseHa paOoTa 0 H3bICKaHHIO HanOoee aKTHBHbIX MH 
OplaHH3MOB, OCYULCCTBAAIOULMX OMONOrMYecKylO TpaHcopMalluio rHspoKo 
30Ha (I) B npegHncouon (II). 
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‘TOAB H3SHCKAHHA MUKPOOPrTaHH3MOB—TP)auHc- 
aTOpoB cTepouos, B vennx nomyyenua HavOoulee nposyK- 
K KyJIbTyp Mbl NPOBOAMJIH HX MOMCKH B PaCTHTeJIbHOM CBIPbe, B MposyK- 
Mala B NOUBAaX, B MOJIOCTH pTa YeJIOBeKa HM XKMBOTHBIX HM B Apyrux ecre- 
dbIx cyOcTpatax. BWM BbIJeJIeHbI MHOFOUHCJICHHbIe WITaMMbl aKTHHOMH- 
| rpHOoB uw OakrTepHit. 
A BbIJeIeCHHA H W3yYeCHHA AKTHHOMUI[eTOB yNOTpeOAHCb Kak MpocrTpie 
WMuecKHe Cpebl C MHHePaJIbHbIMM HCTOUHHKaMH a30Ta, Tak HU CJIOXKHBIe 
pe. JvId KYJIbTHBHPpOBaHHA OakTepuh ynorpe6mamucb MIIA u MITIB. 
|) BbIpaliMBasucb Ha cyclo-arape. Kaxjaa KyJIbTypa Mpopepsacbh Ha 
HOCTh TPaHC(PPOPMHPOBaTb CTePOHAHbIe TOPMOHEI. 
KoOy, coxepxalyio 50 mi 24-uacopoh KyJbTypabHOH x«xHKOCTH, 
mocb oT 10 fo 15 mr ucxofHoro creponya, nowyyeHHOrO XHMMYeCKUM 
OTOT cTepony, MpesBaphtTebHO pactBopssica B 2 ma 80% sTuaAOBOoro 
HTPOJIb 3a XOMOM TpPaHcopMallMH CTePOHAOB OCYILECTBIAJICAH MeTOJOM 
AULeH PacipeleUTebHOM XpoMaTorpaduu Ha Oymare. IIpo6p Aa mpo- 
| TpaHcopMaluu Opavcb B TeyeHHe nNepBbilx 48 yac. uepes Kae 
a, a Jlaliee — OJMH pas B CYTKH. OKCTpaKIMA CTepOHAOB U3 HaTHBHOL 
CTH MIPOBOLMacb MeTHJIM3OOYTHJIKETOHOM MH XOpodopMom. 
id XpOMATOrpadupoOBaHHA UCHOb30Balacb BHMOH3MeHeHHaA cHcTeMa 
opuTesieH, mpeqvioxkeHHaa Byuiem (°). Bpema xpomatorpadupopanua 4— 
IIatHa Ha XpoMaTOrpaMMaX BDIABJIAJIMCb MPH MOMOLMIM 9KpaHa, cbsryopec- 
jolero Mod, BIMAHMeM y.-c—). H3myyeHuA. B HeOOXOAHMBIX Cy4YaHX XPOMATO- 
tbr cboTorpadupoBasucb. TlomyyeHHple XpOMaTOrpaMMbI COMOCTABJIAIHCb 
OBbIMH XHMHUCCKM YHCTHIX CTEPOMAHbIX MpenapaToB — 3TaMOHOB, Nowy- 
1x Hamu oT II. [lepmpmMana (Iepuur, CIA). 
pe3ybTaTe STOH NOMCKOBOH paOoTH! OBI NOJYYeHbI KYJIbTYPbI, KOTOPbIe 
aJIM CMOCOOHOCTHIO ipeBpalllaTb HCXOfHbIe BeELLECTBA B KOPTH30H, THApo- 
30H H Apyrue coequHeHua. Oa M3 TaKHX KybTyp — Mycobacterium sp. 
93 — aKTMBHO BDBI3bIBaJIa Mpollecc AerHApupoBaHHA B mMooxKeHHH 1, 2 
DKOPTH30HA HM KOPTH30Ha C OOPa3s0BaHHeM MpeAHHcoNOHa HM MpewHucoHa. 
paHcmopMauvHaA FTHAPOKOPTH3O0HA B 1 peu uy 
‘OH pu nomomu Mycobacterium sp. Ne 193. Tina 
MeCHUA MAKCHMAJIbHbIX BbIXOJOB IIpeqHMCOOHA TpelBaPHTeJIbHO ObWIM pas- 
faHbl HeECKOJIbKO cpe, Ha KOTOPBIX wiTamM Ne 193 aKTHBHO TpaHcdopMu- 
THJPOKOPTH30H B MpeAHHCOJION. 
| rea ONTHMAaJIbHOM cpesoH oKasallacb cpega B, B cocTaB KkoTOpoit 
MI 1% poxxeBoro aBTomu3aTa, 1% Yrwa10KO3bI H AHCTHWIMpoBaHHaa 
q 
la cpefe B wramm Ne 193 HaynHan feruypupoBaHHe TuApoKopTH3soHa 
y xe TlOCJIe KOHTaKTa co cTepowyoM. Uepes 2 uaca nocule BBeeHuA CTepo- 
: KYJIBTYPaJIbHY!0 2XUAKOCTS 30% THAPOKOPTH30HAa TpeBpaTHOCb B Mpes- 
ou. Uepes 4 vaca depMeHTalluH HaOJOLasIMCb JIMUIb CeAbI TAAPOKOPTH- 
. Ha 5-m yace ombira mpoliecc npeBpallijeHua 3akanunBasca. B kyuJbTypasb- 
KUKOCTH OOHAPyXUBaeTCH MaKCHM@JIbHOe KOJIMYeECTBO MmpeHHcouoHa, 
XOJHBIM MpOLykT MpeBpalleHHa — TuAPOKOPTH30H — He BBIABJIAeTCA Jo- 
HbIMH HaM MeTOJaMH. 
CH mpolecc epMeHTaWMH MpOMIMTb, TO HacTyMaer pa3sioxweHve mpel- 
joa, HM citycTa 35—36 yac. Nocue Hadasla PepMeHTALMU B KYJIbTYypaJbHOH 
<OCTH ero He OOHAPYKHBAeTCA BOBCE. 
[a puc. 1 mpescraBseHbI XpOMaTOrpaMMBI, OTOOParKaloulMe XOX mpolecca 
cpopMallMH THAPpOKOPTH30Ha B MpeAHHCOJIOH. 
A WCHTHpUKAUMM MOyYaeMbIX B OMNbITaX CTePOHJOB, a TakxKe IA KO- 
CTBCHHOrO ONpeseyieHHA BbIXOJa pPeMHHCONOHaA ObIWIM OCYLIeCTBJICHbI 
rpotboromeTpHueckHe HCCJIeqOBaHMA BellecTB, COMepxKalluXCA B KyYJIbTY- 
HOM 2KMJ[KOCTH Ha pa3JIMUHBIX 9TaNax (epMenTanuu. CrexTpocdboromerpus 
ofusiach Ha cneKTpodbotomerpe MapKH C®@-4. 
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J\na mposeqeHua 3THX OMbITOB Ha XpoMaTorpaduyeckylo Oymary —| 
Walbuyio mpenapatupuyrw Ne 3—HaHOCHMCch mpobnl, mouyueHHEIe 1 
3yIbTaTe SKCTPaKUM UM KYJIbTYpabHOH XKUKOCTH MeTHIM300YTHJIKeETOHOM 
cule pa3feleHua Ha Oymare B CHCTeMe OeH30/ — STaHO — JUCTUJIIMpOBes 
Boa MOJIyYeHHIe 1 ATHa 3OMpoBaucb B 10 ma 95% sTanoBoro cnupTa} 
pa3ibl Jalee NOLBeprasucb CiMeKTpOPoToMeTpHA. . | 


Gua, A 4AC , YOLQ oo? al. 


i ad oe s 


OTuMH OMbITaMa yCTaHOBJIeHO, 4YTO MaKCHMaJIbHoe HakomseHve mpefEl 
JIOHa HacTymasio uepes 5—6 uac. tbepMeHTawuu. Yxe nocue 8 uac. ero cosep 
He B cpefe 3HaYHTeIbHO CHHXKasIOCb. B 5-yacOBOk KYJIbTypaJbHOH 2xKHIK| 
He ObWIO OOHAD 2KeHO HH MCXOMHOTO FHApPOKOPTH30HAa, HU Apyroro Kakoro-., 
cTepoHya, KpoMe mpesHHcooHa. : 
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Puc. 2 


ae OL 10 aHHbIM CneKTpodoTomerpuuec! 
aHaJIH30B, ObII paBeH 0 OT HCXOqHOrO KOH 
ecTBa FHApOKopT 

CeHHOrTO B cpely. ano. SOR 

Tlanee HaMH ObwIO MpoBeseHo XuMMYeECKOe BEIeTeHHE cTepouya, nosryt 
Horo B pesyAbTaTe MukpoOMONorMyecKOH TpaHciopmanuu THAPOKOpTUse¢ 
MH MPOHSBeAeHO ero ConocTaBileHHe CO craHAapTOM mpeqHuconona. 
838 


Ha 5—6-M acy ¢ MOMeHTa BHECeHMA rHAPOKOPTH30HAa B KYJIbTYpaJbHyI0 
(MKOCTb COfepxKaHve KOIObI 9KCTParupoBasOCcb MeTHIM306yTHIKeTOHOM. Tloca1e 
DHKM KeTOHa B BaKYYMe OCTATOK NepeKPHCTAaMH30BbIBaJICA M3 alleToHa. [Jo- 
JCHHBIM: OCJIbIM KPUCTAa/IMYeCKHH MOPOWIOK B3BeLIMBaJICA, HU Jasee ycraHaB- 
haJICA MAKCHMMaJIbHbIM eTO BBIXOL. 


(e@CTBa THAPOKOPTH30Ha, BHeCeHHOTO B Cpesly B KayeCcTBe MCXOJHOFO MaTe- 
Ja. 

CrekrpodoromerpuueckHe HCCleqOBaHMA NOKasaiM UfeHTMYHOCTS mMomy- 
HOrO KPHCTaJlIMYeCKOrO BelllecTBa CO CTaHJapTHbIM npesxHucosoHom. IIpu 
DMaTOrpauu sTOrO BellecTBa ObWIH NOJIyYeHbI MATHAa C BeMUMHOL Ry, 
BHOH Ry craHJapTHoro mpesHucowoHa. 

|Touka MaBJieHuA BEIeJeHHOrO 3 KYbTypPaMbHOl X%UAKOCTU cTepousa He 
(M4aIMCb OT TOUKM IWaBleHHA MpeqHucomoHa. IIpo6a cmeltlaHHoro mwaBuie- 
A He JlaJla Jlenmpeccuu. 

| SakJUOUMTeIbHDIM 9TaNIOM paOOTbI ABMJIOCb U3y4YeHHe MOIyYeHHOrO BeULecTBAa 
M4 MOMOMWH WHdpakpacHoll cmekTpockonHu. Oro uccAefoBaHHve ObIIO Mpo- 
weHo TO. H. Unprag3e (Mucruryr 6uod@usuxku AH CCCP), koropomy aBroppi 
|paxkatoT rulyOOokyloO MpH3HaTeJIbHOCTb. 

| Kak BuqHO “3 puc. 2, nouHOe coBmaseHve BCeX NMKOB MO YacTOTe HM HHTeH- 
‘BHOCTH YKa3blBaeT Ha HJeCHTHYHOCTbh CTPyKTyp MoJWyyeHHorO BeulecTBa (IIT) 
¢TaHAapTHoro mpeyuucouona (II). 

Bee BbIWeH3JIOX%KeHHbIe SKCMEPHMEHTAJIbHbIe JaHHble FOBOPAT 06 UeHTHY- 
CTH BbIeIeHHOrO HaMM cTepouya co cTaHapToM MpeHHcovloHa, MOsyueH- 
TO XMMH4eCKHM ITyTeM. 


‘ 


MucrTutyT MuKpoOnosoruu Tloctynuso 
Akaylemun HaykK CCCP 10 VII 1959 


MockosckHit rocyqapcTBeHHEIli yHHBepcuTeT 
um. M. B. Jlomonocopa 


WHTMPOBAHHAS JIATEPATYPA 


Btls MamotliwA. Verceltone» Ber: Dischy chem. Ges -70}12079 (1937). 
D. Peterson, H. Myrray, J. Am. Chem. Soc., 74, 1871 (1952). * A. Nobile, 
@Charney, P. Perlman, J..Am. Chem. Soc., 77, 4184 (1955). * J. Fried, 
Thoma, U.S. Patent 2793164, May 21,1957. °K. Kroli,J. Pagano,R. Tho- 
a, U S. Patent 2822318, Feb. 4, 1958. ® J. Bush, Biochem. J.,50, 370 (1952). 
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Tloxnagn AkayeMunM Hayk cccP 
1959. Tom 128, Ni 4 


MHKPOBHOJIOLE 


Axanemuk Bs H. WAMOWIHMKOB, T. B. KASAHCKAS u H. TF. MOJITABA 


BJIAAHWE COEXMHEHUM FPYNIibl MMPPOJIA HA PASBMTHE i 
ACTINOMYCES STREPTOMYCINI 


> 


B paGore (1) Hamu ObIO MOKa3aHO, B Corjiacuh c JaHHpMu J[o0He (*), ¥ 
Ha cpejle C NPOJIMHOM, JOGaBJICHHBIM B KavecTBe e,MHCTBEHHOYO HCTOUHUNKA asc} 
OpraHHyecKOrO BelllecTBa, HaOJIONaJICA XOPOWMH POCT aKTHHOMULeTa HU OO) 
3OBbIBasIocb 20 1400 p/m crpenTroMMHHa. 

AMUMHOKHCIOTa MpoHH m0 cBOeH CTpyKTypHOH dopMyvie OTHOCH) 
K rpymne muppoua (1), K KOTOPOH mpHHaqexkaT reTepOUMKIMYeCKHe Coe}} 
H€HHA C MSTHUJICHHBIM KOJIbIOM. I]HpposbHOe KOJIbILO BXOJMT B COCTaB Tak 
(PHSHOJIOFHYeCKH AKTHBHBIX BeULECTB, KaK XJIOPO@UJI, TeMOrIOOHH, BUTAM) 
Bio. M3 apyrux, Oovlee MpocThIx, COeqHHEHHH psa NMppoJla culeqyeT Ha3Ba’| 
Kpome mpovnua (III) u oxcunposuna (IV) — nupposnyun (11), nuppomuzou ("| 
MeTHJINUPpoOHAMH (a-MeTHINMppowHzMH (VI)), cykuMHumuy (VII) u ap. Tpe 
cTaBIAeT HHTepec H JHaMH AHTapHOH KHCJIOTHI — cykWMHaMuy (VIII), k 
TIpejecTBEHHHK HEKOTOPbIX COeAHHEHHH Frpynnbl nuppowa. 


HCy—CH H,Cp>—CH, H,Cp-— CH, HOHC-—Ch, 
nel Jer nick Jer, na Joaeéon nc Jencoon 
| 


NH NH NH NH | 
a) a (ni) (iv) 

H,C CH, H.C CH, HC Ch, MG oars 

rich )co rick Jones, ack )co OGstco | 
NH . NH NH hn, Nhe * 
(v) (vp (vn) (vii) 


J\id BbIACHeHHA BoTIpoca, HcnombsyeT Hu Act. streptomycini nuppoubH 
KOJIbIO MpOJIMHa WIM WIA eFO Pa3BHTHA HeEOOXOLMMO HaJHuHe MHPpOJIbHO 
KOJIbIa, CBASAHHOFO C ONpeseeHHOH Fpynnok aTOMoB, CeqOBasIO MpoBecTH 
CleqOBaHWA C HECKOJIbKHMM COeQMHEHHAMM 9STOTO paya. Onpirbl, npoBexeHH 
paHee C OKCHIPOJIMHOM, NOKa3aJIH, YTO STO COCAMHEHHE, B OTJIMUME OT NPOJE 
OaPONPpHATHO TOJbKO AIA pocra akTHHOMulera. 

K coxkaJleHHi0, B JIMTepaType, 3a HCKsIOUeCHHeM US3BeCTHOL padoTH! J[i0N0 
(??) c mponuuom MH ynoMHHaHHA 06 oKcuMpomnHe (%), oTcyTCTBY!OT CBeJeHE 
KaCalollMeCA BO3MO%KHOCTH KYJIbTHBUPOBaHHA aKTMHOMUMIeTOB Ha cpelax 
COeqMHeHHAMH Tpynnbr muppoma. Ognako B OTHOWIeHHM GakTepHii u BO) 
pocileH UMeIOTCH JaHHbIe 06 UCHONb3OBaHMH HMM MpOvSBOAHEIX Nuppowia (+ 

Tak, Ha cpeyle c NMppOJHZMHOM B KayeCTBe EAMHCTBEHHOFO HCTOUHUKa a3c 
OpraHH4ecKoro BellecTBa Pa3BHBalacb KyJbTypa Pseudomonas nocue Het 
TOporo MepHoya afanTHBHOrO pocTa Ha STOH cpeze (°). Baw BpeteH Tak 
utamMM Pseudomonas aeruginosa (*), Koroppift ycBanBan nupposngou. OrH 
M3 HOKasaTevIbCTB NOTPeOJIeEHHA MMPPOMMAOHA ABMANOCb MapasembHOe poc 
OakTepuli OOpasoBanue aMMuaka. B To xe BpeMa, ecm rerepolnKMyeCK 
COCIMHEHHA B TOH WIM MHOW cTreneHu ycBaMBasucb Ps. aeruginosa, TO HH | 
HM 7-YeHHbIe COeMHeHUA He MOMepxHBaM pocta sToro opraHusma. I] 
pocte kysIbTyppl Pseudomonas Ha NMTAaTebHBIX Cpeax C NHPpOAHAMHOM Hi 
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}{POJIMMOHOM B KavecTBe’ CHHCTBCHHLIX HCTOUHHKOB a30Ta MpOHCXOMHT renb 
FiBpalleHHH STHX COeIHHEHHH OuaroflapA MelcTBHIO (epMeHTHOM CHCTeMBI 
gHu3Ma. Cpe oOpasylouluxXcad MpOMexKYyTOUNBIX MpOAyKTOB OOHapyxKeHbl 
slapHad, o-KeTOrOTapoOBad HW TvIKOTaMMHOBaS KHCJIOTHI. 

|MspecTHO Takxke, YTO 4UMCTaA KyJIbTypa Bosopocau Scenedesmus obliquus 
jipacrer Ha cpeJle, B COCTaB KOTOPOH BMeCTe C acMaparHHOBO KHCJIOTOH BXO- 
| CyKUMHaMu, aMUHBIM as0T KOTOPOrO JIerKO ycBaHBaeTCA HM B Mporecce 
ieHa BbIeIAeTCA B KYJIBTYPaJIbHy!O KUAKOCTb B BU aMMMaka. 

MTaxum o6pa30M, HaM MpecTOAMO BMepBbIe BLIACHHTb BJIMAHMe HEKOTOPbIX 
WHeHHM Tpynnbl NHppowa Ha pocT MW OOpasoBaHHe CTPenTOMHIMHA. 

(Boe MuKpoOuouorMyeckHe OMbITbI NPOBOAMINCb co wtaMMoM JIC-1, nosy- 
HHpm c Kuesckoli CesIeKIMOHHOH CTAaHUHM Ha MHHepaJIbHO-POKO3HOH cpeye 
Hiyiomlero cocTaBa: rultoKosa 2%, 

HHa)2SO4 0.3%, NaCl0,25%, KHePO. TaOuuua 1 
5%, CaCOs 0,3% HW AMCTHJIJIMPOB@H- =MaxcumanpHple 3HaueHHA Beca MALeINA Hw 
ji Boga. K sTok cpewe mpHOaBAM xKommuectBa crpentomunuHa Ha cpeqax c 
coeBoh MYKH WJIM AMHHOKHCJIOTHI, COCAMHCHHAMM Tpyiinbl nuppora 
Kakoe-HHOY Jb COeAMHEHHe 43 Ppynnbl 


jjpposia W3 pacueTa cOsepxaHuA B STUX oe piilebarlersl alae te 
byunHeHuax 112 mr a30ta Ha 100 ma = 73 Aue 
‘yp1. Meroqvueckad uacTb padorbi Ta ges | yma LEMP, 
, uTO H B cooémeHHH (). 
Uccneqopalocb BJIMAHHe Ha %KH3HE- Koxtponp | — | 4200 | 400 | 4070 
HaitesibHocTb witaMMa JIC-1: cyKunuu- Kourponp ll} 360 | 142 Sage eo 


Tluppomugun 446 524 44 468 


. YVHaMula HU Y OJIN 3 
Ja, cykiMHaMuy PEDRO AREAS. Tisoane 738 | 1312 | 4109 | 1474 


| A CpaBHeHun ObIIH MOCTABJICHbI Tak- Oxcunpomu 738 328 Dy 993. 
13 ONbITbI C IIPOJIMHOM t OKCHIPOJIH- CykuunuMuy 327 206 17 184 
jm. B nepBoli CepHM OMbITOB Ha3BaH- CykuuHamug | 286 190 | 16 | 170 


He COCIMHEHUA MOOaBIAIUCh B CpesEI 
ikauecTBe e€MHCTBCHHOTO MCTOUHMKa a30Ta OpraHwyeckoro BellecTBa. OcHOB- 
HIM KOHTPOJIeM CJIy2KWa MMHePaJIbHOrIOKO3HaA Cpesla C COeBOM MYKOH (KOH- 
Ob I); MOMOMNHHTeEIbHBIM KOHTPOJIeEM ABIANaCb Ta %Ke cpefa 6e3 agora 
)raHuyecKoro BelllecTBa (KOHTpOJb II). PesysbTaTbr OMbITOB UpeCTaBJIeHbI 
jra6. 1. 
Vis ra6m. 1 cmeqyeT, 4TO HawyyuiMH pocT aKTHHOMHUeTa HaGOuiojaica Ha 
)eax C IIPOJIMHOM HM OKCHMPOJIMHOM, a HaHOOJIbLIHe KOJIMYeCTBAa CTPeNTOMMLNHa 
9% m0 CpaBHeHHIO C KOHTPOJIeM) OOpa30BbIBaJIHCb TOJIbKO Ha cpeje C MpouE- 
M. Bee pyre ucculeloBaHHble BelecTBa H3 rpynbl NMppoa: NuppomHyzuB, 
YKIMMHMMU, a TakxKe CYKUMHaMH, — He CNOCOOCTBOBaIH HaKOMJIeHHIO OnO- 
accbI. B TO Ke BpeMA 3TH COELMHEHHA B HEKOTOPOM CTeMeHH CMOCOOCTBOBAaJIH 06- 
30BaHHIO AHTHOMOTHKA, H MO ChaBHeHHO CO Cpeflou, coflepKallleH a30T TOJIbKO 
tbopme (NHa)2SOa, KommuectTBo ero Kose6asocb oT 170% Ha cpeyle C CyYKIHH- 
yom fo 468% Ha cpese Cc NHppoJM_HHOM. 
— -B cviemyroulleli CepHH OMBITOB ONPeeAOCh BIMAHWe STUX Ke COCAMHEHUH HS 
YYNMbI MUppoda HW a-MeTHJINUppOMAMHa Ha pasBuTHve witamMa JIC-1 npH Jo- 
ABJICHHM HX K OCHOBHOH cpesle. OcHOBHOH cpeoH Ha3BaHa MHHepaJIbHO-TVI10- 
93HaA Cpella, HCMOIb3OBaHHas B MepBOM CePHM OMNbITOB, C JOOaBKOM K Het PH- 
‘WMHa MW IM3HHa. KouTposiem ciy2xKHsIa Cpeqa Cc COeBOH MyKOH. CpelHve JaH- 
ple U3 3—4 OMbITOB MpeCTaBJIeHbI B TaOu. 2. 

V3 ra61. 2 BUAHO, TO HaMBHICIIad AaHTHOMOTHYeCKaA AKTHBHOCTb KYJIbTYy- 
—AIBHOH 2KUKOCTH HaGwHofaeTCA Ha cpeax C FHCTHAHHOM, JIM3HHOM HM OHM 
3 CeYIOULUX COeMHeHHH: CyKUMHMMUJOM, CyKIMHaMHOM, MpOJIHHOM 4 
MeTHJINUppOMIHHOM. HanOoubuiuit poct aKTHHOMULeTAa Obl Ha Cpeyax, B KO- 
)PHIe K OCHOBHbIM AMHHOKHCJOTAM JOOaBJIAIM OKCHMPOJIMH, MpOJIMH, CyKI\HH- 
MAJ, o%-MCTHJINUppOMHAMH WIM WuppoHyHH. Takum oOpasoM, HeCOOTBeTCTBHe 
Ky POCTOM WITaMMa HM OOpasoBaHHeM aHTHOMOTHKAa HaOJIOAaslocb B OCHOB- 
IM Ha cpesle, B COCTaB KOTOPOH BXOJUT OKCHMpOJHH. 

Ilourm Ha Bcex cpesax pocT MHIemMA JocTurad CBOero MaKCHMyMa Ha CYTKH 
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Ta6auna 2 


Makcumasbuble 3HaueHHa BeCa MMWeUA HW KOJMUCCTBA CTPeEMTOMHMIMHA Ha 
cpejax C THCTHJMHOM, JIM3HHOM M COeMHCHHAMM M3 rpynibl Wupposa 
KomuuecTBo CTpenTOMHUHHA B ONbITe 
Bec munemusa, 7 
B ONIbITe, % K KOHT- KOJUYeCTBO CTpelTo- 
mr Ha 100 Ma _/MJ powo MUIMHAaA B KOHTpOJe, 
y/MaI 
OcHoBHaad cpefa 646 999 53 1869 
HER 4 689 916 68 1340 
o&-MeTHINUp pow ANH 769 1163 74 1568 
CykuHwHuMuy 592 1575 84 1870 
Cykuunamu 725 1524 81 1874 
OxcunpowHH 806 744 48 1550 
Tlponuu ot 1310 75 1743 


paHblle MaKCHMyMa OOpa30BaHHA CTPeNTOMMIMHA. ITO MOSBOuIAeT CeaTb BI 
BO], O TOM, UTO CHHTeS AHTHOMOTHKa Mpoucxogut Bo II dase pasBuTHA MULE -| 
K MOM€HTY OTHOCHTe@IbHOrO PaBHOBeCHA Mey MpOleccoM pocta HW aBTOJIH30l} 

IIpu passutuu Act. stroptomycini pH OojbuimuctBa cpex npeTepmeBaeT CJ | 
iyloulMe US3MCHeHHA: OT HavabHOrO, OMSKOFO7 B TepBbIe YCTBEPO CyTOK, P. 
mafaer Jo 5, 7, ac 5-X CyTOK NOBbIWaeTCA MH K KOHMLy onbita (6—7-e cyTKH) ml: 
cruraet 7,6—8,4. McksoueHve cocTaBJIAIOT OMbITbI C CYKIMHUMUOM, cy KUM) 
AMUJOM H IMppOJIMAMHOM: B TeyeHHe 7 cyTOK depMeHTauuu BemmuuHa pH aw 
XOMMTCA B KUCOH 30He (5,6—6,8; onbiTH u3 Ta6u. 1). | 

AHasIu3bl AMMOHMMHOLO a30Ta HM PIOKO3bI NOKa3aJiM, 4YTO pasBUTHe LITaMNV. 
JIC-1 Ha CHHTeTH4eCKUX Cpefax C PHCTHAMHOM H JIM3HHOM, C TMCTHAMHOM, JIM); 
HOM H CYKUMHMMMJOM MIM CyKIMMHaMMJOM OTJIM¥aeTCA 3aMeJIeHHBIM noTpeOwt 
HueM (NHa4)2SOa: Ha 9THX CpefaX CePHOKHCJIbIM AMMOHHM MOsHOCTbIO He MoTpet 
JIACTCA AKTHHOMULETOM JlaxKe K 7-M CYTKAM; PIIOKO3a Ha OOJIbLIMHCTBe cpeL | 
STOMY BPeMeHH y2Ke HCMOb3yercs. | 

M3 qanHbix xpomatTorpaduyeckoro aHaJiH3a AMHHOKHCJIOT MOMHO Cheat 
BbIBOA, YTO AKTHHOMMILeT B TepBy!O OYepedb MOTpeOsIAeT THCTHAMH, TaK Ka 
K 3-M CYTKaM Pa3BUTHA KyJIbTYPbI erO He yaBaJlOcb OOHAPyXKUTb BO BCeX Ba 
pHaHTax cpeL. | 

IIpomecc norpeOseHuA COeMMHeHUM Tpynnbl WAppowa He usy4aJica, TAK Ka 
COOTBETCTBYIOUaA MeTOAMKAa OMpeeJIeHHA STHX BELLECTB B KYJIbTYPaJIbHOM KU 
KOCTH elle MOJIHOCTbIO He pa3spadoTaHa. 

Ha OcHOBaHHM MpofsesaHHOH paOoTbI MOXKHO CileaTb cieLyioulve BHIBOAE 

1. Cunretuueckue cpefbl, B COCTaB KOTOPBIX BXOLAT NPOHH WIM rucTHy 
€ JIMSHHOM M OHO U3 CileMyIOUMX CoeMMHeHMA TpyMMbl MMpposa: MpowMH, cyk 
WHHHMHA, a TakoKe CyKUMHAMH,— OaronpHATHEI AA pocta Act. streptomy 
cini M OOpa30BaHuA MM CTpenToMultMHa. Bprxo aHTHOMOTHKa Ha STHX cpena: 
coctaBseT 74—84% K BbIXOAY Ha cpese Cc COeBOH MyKOiL. 

2. OKCHNpoOMMH B KauyeCTBe eJMHCTBCHHOTO MCTOUHHKa a30Ta OpraHHue 
CKOrO BelllecTBa CMOcoOcTByeT POCTY AKTHHOMMLeTa H B TO 2%Ke BpeMsA B C1a60 
cTeleHH CTHMyJIMpyeT OOpasoBaHue crpentomuunua (Tada. 1). pu qodapnenn 
K CpeaM C OCHOBHBIMA AMMHOKMCJIOTAMH OKCHMPOIHH TakiKe OaronpHaATH 
BJIMACT Ha POCT, HO MPH 9TOM NOHWKaer BHIXOA aHTHOHOTHKa (TaGu. 2). 


MuctutyT MukpoOvosoruu Iloctynuio 
Axkaylemuu HayK CCCP 2 VII 1959 


WMTMPOBAHHAS JIUTEPATYPA 


2 “Be Heil an onion, ) lbw ekealsa mona 

E.L. Dulaney, J. Bacteriol., 56, Ne 3, 305 (1948). > H. B. Woodruff, M. Rot 
ger, J. Bacteriol., 56, Ne 3, 315 (1948). * F. F. Noe, W. J. Nickerson, J. Ba 
teriol., 75, Ne 6, 674 (1958). 5 E.M. Scott, W.B. Jakob y, Science, 128, Ne 3321 
361 (1958). ®©S. Algeus, Chem. Abstr., 49, Ne 3, 1885 (1955). 
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Aoxrnagn Akagqemun nayx CCCP 
1959. Tom 128, Ni 4 


BHOXHMH A 


B. A. AKOBJIEB u P. H. BOJIKOBA 


KMHETUKA B3AMMOJEMCTBUSA XOJIMHSCTEPASDI 
| C HEOBPATHMbIMH MHTMBHTOPAMH 


(ITpedcmasaeno akademuxom M. H. Ka6aunuxom 2 IV 1959) 


BsaumojehcTBve (PocopopranwyeckuXx CcoeqMHeHHH (MC)c akTHBHbIMN WeHTpa- 
| MH XOJIMH9CTepas (XQ) npescTaBAeT COOOH HeOOpaTHMyIO OUMOVIeKyAPHY10 peak- 
a (1, ?) H noTOMy JIA pacueTa KOHCTaHTbI ee cKOpocTH Ky HeOOXOJMMO H3- 
/MeHeHHe aOCOJIIOTHBIX BeJIMYHH KOHICHTPalWl AKTMBHbIX WeHTpoB cbepMeHTa 
|4 WHTMONTOpa B XOJe B3aMMoselicTBua. M3mMepeHve KOHIeHTPallHH AKTUBHBIX 
meHTpop XO 3aTpyJHUTeIbHO H3-3a HEJOCTYNHOCTH cbepMeHTa B MHAMBULYasb- 
HOM cocTosHHH. Uto kacaerca MC, TO UX KOHICHTPaluA, BbISbIBAaIOWaA B YC- 
JIOBMAX OMbITa CTOMPOWeHTHOe TOPMORKeHHe AKTHBHOCTH (cbepMeHTa, COCTaBJIAeT 
BeCbMa Maslyio BeanunHy (10-°—10-§ M). Ilosromy, ecmu Ha4yaibHad KOHILeHT- 
-pauusa ®C uw Moxer ObITb 3aaHa MO pacuery, ClequTb 3a e€ H3MCHEHHEM BO 
-BNeMA peakUHH C HMOMOMIbIO OOBIMHEIX aHaIMTMYeCKUX MeTOJOB He mpelcras- 
JIMeTCA BO3MOX%KHEIM. B cBa3H C STHMH TPyAHOCTAMM BOSHUKAIOT [Be 3alaun: 
a) W3bICKaHve MeTOJOB HCCIeOBaHWA KMHETHKH Ha OCHOBaHHH JaHHbIX O CKO- 
_pocTH CHH2KeHHA akTHBHOcTH XO B Mpolecce B3aHMoyelcTBHA c MC xu 6) U3bI- 
CKaHHe MeTOJOB 9KCMeCPHMeHTaJIbHOFO OMpeeIeHHA KOHICHTpallMH AKTHBHBIX 
ie@HTpOB XO B Mpenapatax, He ABJIAIONIMXCA HHAMBUAyaJIbHbIMM (bepMeHTaMhH. 
Hactosujaa paOoTa mocBalleHa pelleHHIO 9THX ABYyX 3ajlau. 

) OHO M3 pelleHH MepBoli 3aauu MbICJIMMO Ha MyTH BbIOOpa TaKHX YCJIOBMH 
‘peaKUMM, KOra KOHIeHTpalluA OHOrO M3 KOMMOHEHTOB, B3ATOFO B U3ObITKe, 
-MOxXKeT ObITb NosOxwKeHa NMocTOAHHOM. B 9TOM CiyYae, KaK M3BeCTHO, KOHCTaHTa 
-CKOPOCTH OMMOsIeKYJAPHOH peakKUMH HaxXOJMTCA NO ypaBHeHHIO KHHeTHKH Ppe- 
aku mepsoro nopsyKa. 

‘Jit peak akTMBHOrO WeHTpa cbepMenta E c HeoOpaTuMpmm HHrHMONTOpOM | 


E+ re EI (1) 
mpu [I] => [E] Ke. jaerca ypaBHenvem 
ae [Eo] 
Ke =n (E,| : (2) 


YcnoBua onbita MOryT ObiTb H38OpaHbI Tak, YTOOLI AKTHBHOCTh cepMeHTa A 
Ova MpONOPUMOHaIbHa KOHUEHTPalMH aKTMBHBIX WeHTpos, T. e. A = N [E], 
rme N — «unco o60poron» cbepMeHTa, T. €. YHCIO MOJIeKy1 cyOcTpata (alleTHJ- 
xomuHa AUX), paciilenmAtoulMxcA Ha OHOM aKTHBHOM IeHTpe B eMHHLUy Bpe- 
menu. Ha sTOM OCHOBaHHM ypaBHeHHe (2) MoxKeT ObiITb MpeoOpasoBaHo: 


Ree In. (3) 


Jina pacueta K, mo ypaBHeHuio (3) SKCMepHMeHT AOJKeH NMO3BOATb Moce 
tipuOaBleHuA K pacTBopy XO, MMeroleMy HavaJIbHy!0 aKTHBHOCTb Ao, MHYH- 
6uTopa B KOHWeHTpauHun [I] B 060M MOMeHT BpeMeHH ¢ OCTAHOBUTb PeakI{Hlo 
H ONpesesuTb ocraTOuHy!O akTMBHOCTb A. Takoli mpveM Obl MCMOJIb30BaH 
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PAJOM aBTOPOB (CM., HampHMep (3, *)), OHako OH He JIMMI€H HeAOCTATKOB. Take | 
MOCKOJIbKY B OMbIT MO HeOOXOMMMOCTH OepeTCA CYyMLeCTBCHHBIM M3ObITOK MHTH- | 
6uTOpa, peakIMA NpoTeKaeT C GOMbUIOH CKOPOCTbIO, YTO 3aTPyAHAeT MHOTO~ j 
KpaTHOe TOUHOe H3MepeHHe CKOPOCTH Mpolecca BO BpeMeHH. IIpexpateHue pe- } 
AKILHM B 3TOM MeTOse JocTHTaeTcA pasOaB/IeHHeM MpoOObl M BBEJeCHHEM B PacTBOP | 
alleTHJIXO/IMHa, OHAKO B CBA3H C OOMbINOM KOHLeHTpalmen HHTHOUTOpa Heoo- | 
XOLUM OOUbUIOH U8ObITOK KOHKYPeHTHO elCTBYIOULero cy6cTpata, mpHyuem axe 
B 9TUX YCJIOBHAX HE MOXKET ObITb MOJIHOCTbIO MCKJIOYEHO MpoOMosMKalouleecs — f 
B3aHMOelCTBHe HHTHOHTOpa Cc depMeHTOM. 

C wejbio ycTpaHeHHaA Ha3BaHHbIX HeMOCTaTKOB MbI MCCeMOBaH KUHETHKY 
B3anMojelicrBud XD c OC, mpoBosa HempepbIBHOe M3SMepeHHe MOCTEMeHHO: 
yMeHblualollelicA AKTHBHOCTH XO B xXoOje ee B3aH- 
MoyelicTBHaA c HHTHONTOpOM. B cBA3H C TEM, YTO B. 
MeTOJI€ COBMELLaIOTCA Mpolleccbl HHTHOMpOBaHHuA 
(bepMeHTa HM H38MepeHHe aKTMBHOCTH, B3aHMOJeHCT- 
Bue MHrHOuTOpa c XQ NpoBoUTcA B MpucyT- 
crpuu AuX. Msmepenue akTHBHocTH XO npoBosu- 
JIM NYT€M HeMpepEIBHOrO MOTeHILHOMeTpHYeCKOrO: 
tuTpopanHusa 0,01 N pacrsopom NaOH, spijlessato- 
melica B XOJe peaKUMH yKCYCHOM KHCJIOTDI MpH | 
NOCTOAHHOM 3HayeHHH pH, KOHTPOsb 3a KOTOPHIM | 
OCYILECTBIAICA C MOMOLLbIO CTEKJIAHHOFO 3JIeK- 
Tpoma. PepMeHT — cyxol upenapat XO _ cpIBO- 
poTKH kKpoBH Jowafu 40-KpaTHoH ouucTKH. B 
KauecTBe MHTHONTOpa Uccieq_OBaH apMMH — 9TH- 
JIOBO-MapaHuTpodeHHJIOBLI a*up ITHIcocPpNHOBOK 

7 Tig earn OR ee RRO (°). Ero KOoHUeHTpallHA B OMbITaX IIPeBbI~ — 
asia HeOOXOAMMY!IO JIA CTOMpPOWeHTHOTO TOpMO- 
Puc. 1. Bauaune apmuna Ha yxeynsa Bp 40 pas. OnpiTbr mpopezenp npu pH 7 + 
cbepMeHTaTUBHBIIt THAPOJHs 6 
Fn Xoleny —lramponie:) VAX +0,05 u Temnepatype 40 + 0,05”. 
(0,4-10-2 M) 8 orcytcrBHe B ycuIOBHAX KOHTPOJIbHbIX 9KCIEPHMeHTOB (6e3 
apMuHa, 2—pB mpucytcrBHu apMuHa) pacna AwX sBcerfa mpoxoqu no TuNy 
4-10°° M apmuna peak Hyseporo nopsyqka (puc. 1, /) w axTuB— 
HOocTb XO Moria GbITb BbIPAKeHa TAaHTeHCOM yrula 
a1 HakJIOHa npaAMOH. B Tex skcnepuMeHTax, Kora K pacTBopy XO nmpubaBianH 
cMecb apMuHa MW AX, HayasbHpii HakJOH KpuBOM pacnaga AuX (puc. 1, 
2) copnayaJl C HaKJIOHOM npsmol J, O2HakO MO Mepe xofa peakUMM HakJIOH 
KPpHBOH YMeHbIUaJICH B COOTBCTCTBHH C MOHWK€HHeEM AKTHBHOCTH (bepMeHTa. 
B 9TOM cJIy¥ae aKTHBHOCTb XO B s060H MOMeHT BPeMeHH MOTJia OBITh Hali— 
AeHa H3MepeHHeM TaHrenca yrvia 42 HaksIOHa KacaTeJIbHOM K KPHBOK 2 B COoOT— 
BeTCBTYIOMeH TOUKe. Ha OcHOBaHHUM HaliJleHHbIX Tpacbwuecku 3HaveHHit A, u 
Az BBIMMCIAMCb KOHCTAHTLI CKOPOCTH B3aMMOJelcTBUA apMuHa c XD no ypaB- 
HeHHi0 (3). Bo Bcex cilyuaax pH HaJIMUMM U36bITKa HHTHONTOPa MOCTOAHCTBO: 
Ke yOBJeTBOpHTeJIbHO COXpaHseTca BO BCe BPeMA TeYeHHA peak. 

Kak oKa3aocb, BemvunuHa Ke 3aBMcHuT OT KOHWeHTpaunu AX, YTO MOMKHO: 
NOHATb, UCXOAA U3 NpefcTaBJIeHH O KOHKYPCHIHM 3a AKTMBHbIi WeHTp MexKy 
cyOcTpaToM M MHTHOuTOpom depmenta. B cBa3su c 9THM 3aBMcHMocTS Ke = 
=[(Canx) UccmeqoBasiach Oomee no_po6no. PesybraTE sToro ucceqoBaHua 
mpefcTaBleHbl rpadvuecku Ha puc. 2. Kak BuqHO U3 PHCyHKa, Mp OTHOCH- 
TeIbHO HH3KUX KOHICHTPalMAX aleTHIXO/IMHA STA 8aBHCHMOCTb OIM3Ka K JIM- 
HenHou. Ha 9TOM OCHOBaHMK MbI SKCTpanosMpoBanu sHayenue Ke Ha HYJIeBYI0: 
KOHMeHTpaluIo AUX, TOOL! NOMYYNTb BeEMUMHY KOHCTaHTI CKOpocTH peakUHu 
HHrHONTOpA C XQ BorcytTcrBve cy6ctpata. Sta BeruuuHa Ke oKagasacb paBHon 
33-10 41/MOMb “MUH. Puc, 2 n0Ka3biBaeT TaKKeE, YTO NO NOCTHXKeHUK KOHIeHTpallun 
AuX 1,4:10° M yanbuetimee ee moppitienue ne MIpHBOAMT K H3MeHeHHIO Ke. 
IIpv sTOM MaKCHMaJIbHOM 3Ha¥eHuH KOHMeHTpanun AnX K12 = 0,87 -108 n/momp = 
MuH. MoxkHo mpeqmouarats, uTo HaliqeHHBIe KpalHHuve 3HaueHHA KOHCTAHT Xa- 
PaKTePHSYIOT KHHETHKY JIBYX Pa3JIMYHBIX NpoleccoB: NepBaA BeHUnHa — B3a- 
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MMOJeHCTBHeE CBOOOJHbIX AKTHBHBIX WeHTPOB (epMeHTa C HHFHOMTOpOM (ypaB- 
HeHHve (1)), Bropad — B3aHMOjelicTBHe HHTHONTOPa C aKTMBHbIMH IeHTpaMH, 
aHaATbiMH AX, T. €. C KOMMIeKCOM (bepMeHT-cy6cTpaT (ypaBHeHue (5)). 


K 


2 


E+S=ES, ES+1—-EI-+S. (5) 
IIpH mpoMexyTOUHBIX 3HaYeHHAX KOHWeHTpalwuH AwX UMeer MecTo B3aH- 
MOjleHicTBHe HHTHOUTOPA KaK CO CBOOOAHbIMH AKTHBHBIMH WeHTPaMH, Tak HW C KOM- 
|uleKcOM (depMeHT — cyOcTpaT, 4H, 


cleOBAaTEMbHO, 8HAYeHHe KOHCTAHTHI te Anse 
ICKOPOCTH SABJIAeTCH CYMMAPHbIM JIA 
STUX ABYX IMPOIeccos. eA. 
B cBx3H Cc TeM, UTO fila OLleEHKH 2 
|peaKILMOHHOH cmocoGHocTH HeoOpa- ie 
‘THMbIX HHTHOMTOPOB MO OTHOLICHHIO 20 
ik XQ Oombpulee 3HayeHHe uMeeT & 
ompeyeeHue KOHCTaHTbI CKOpocTH 9 
peakum B orcytcrsue AUX M30bIT- | S . 
‘Ka MHrHOuTOpa, OBWIM MpeANPHHATHI , 
“MOMBITKH ONPeMeIHTb STY BeMUHHY ere 
He3aBHCHMbIM MeTOJIOM. STO, OfHakoO, ¥ Hee eee ke 


norTpeOoBalo §=paspasoTKH = MeTOMA pyc. 9. Sanucumocrs KONCTaNTHI CKOpocTu B3a- 
SKCHePHMeHTaIbHOrO OMpeeJIeCHHA ymoyeficraua apmManac XQ or KonWeHTpamuu 
KOHIeHTpalWu AaKTHBHbIX WeHTPOB AuX 
-K9 no JaHHbIM O ee aKTHBHOCTH. 

B mureparype OnMcaHO HeCKOJIbKO MeTOJOB OMpeeJeHuA «HCA OOOpoTOB» 
X9. Beppu (°), npupapyusaa Kosmuectso OC, npHOaBseHHoro K pacTtBopy XO, 
KOJIMUeCCTBY 34HATHIX HM aKTMBHEIX UWeHTpoB A [E] mu onpegemasd yObiub aKkTHB- 

j Hocth XDI AA BMmomax AX 3a 1 MuH., 

26 2 BbIMACIAM KUHCIO O6OPOTOB» 10 ypaBHeHHIO 

w N= AA/ A[E]. Hatizenusie um Besnun- 

Hbl, KaK MoKa3avIM uccielqoBaHua KoauHa 
ee) u coTp. (*), OKa3aMcbh HeTouHpMH. Ilo- 
CleHHe ABTOPbI MPMMeHHIN JIA ompeye- 
a jeHua P* yuu3zonponusmdropdochar. 
Onpeweiasa YyObWwIb AKTHBHOCTH XO u KO- 
JMyecTBO MpHcoesuHeHHOoro P*, OHH BBI- 
5 unenuan N = AA/ AP*® uw nonyauan aia 
XQ MowWalWHOU CbIBOPOTKH 3HayeHHe N= 
0 20 3 4 50 bOmun =50 000 muu-!, qa Temnepatypb 38° u 
Puc. 3. Kunetuka topMoxenna axtup- KOHUCHTpallHu AuX 9-10-* M. 
HocTd XQ mpm pas/MuHbIX KOHUeHTpa- IIpeqaraemMbli HaMH MeTO, oOcHOBAaH 
WuaAxX apmMuua. AKTHBHOCTS A Bbipaxkena Ha CJIeNYIOWMX KMHETHYeCKHX OTHOILe- 
B MHsMMonAx AUX 3a 1 uac. Ho och yyax. VgpecrHo, 4TO KOHCTaHTa CKOpo- 
adcuuce OTJIO2XKCHO BPCMA B3AUMOJCHCTBHA 2 
XQ ¢ muru6utopom. KosuuectBo apmn- Moe ee cece LO. MORE a eg 
Ha (BMMomAx): 1—2,5-107?; 2—1-]0-?; 9KBMMOJICKYJAPHbIX COOTHOWMeHHAX pearH- 
3—0,6 +1077; 4—0,57 -10-7; 5—0,4-10-? pytollx BelllecTB onpelemseTca ypaBHe- 
Huem Kot = 1/C+ B, rae C— Texymaa 
KOHWeHTpaluaA OHOrO H3 pearupytoulnx BellectB, t— BpemMa H B— KoucTau- 
Ta MHTerpupopanusa. M3 storo cilexyer, YTO MPH 9KBUMOJIeKYJAPHbIX KOHIUCHT- 
PpalMAX AKTHBHBIX WeHTpOB XD u uHruOuTropa (ypaBHenue (1)) Oyyer BEIMoI- 
HATECA cooTHoueHHe Kjt = 1/ [E] + B’. Ho tax xak [E] = A/N, To 


Ket =1/A+B. (6) 


Ecau BapbupoBaTb B ONbITaX KOHI[CHTPalwio HHTHOUTOpa, COXpaHAaA M0- 
CTOAHHOM KOHI[CHTpallMio XO, TO MOXKHO HalTH TakHe COOTHOIWeHNA, Kora 
sapucumocrb 1/A = f(t) Oyfer MHHeHOH, T. €. yHOBMeTBOPATb ypaBHeHuto (6). 
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OueBHHO, YTO MPH HalieHHOM COOTHOWIeHHH KOHIeHTpallua MHTHOMTOpPa paBHa 
KOHI[CHTpalluH AKTHBHbIX WeHTPOB. 

B ompirax K pacrBopaM XO npHOaBAIM pa3sJIMUHbIe KOJMUeCTBAa apMUHa Wh 
yepe3 pa3/IMUHbIe MpOMeXKYTKH BPeCMeHM ONPeeAIH OCTATOUHY!IO AKTHBHOCTS 
(bepMenta. PesybraTbI OMbITOB BbIpaxkaH B dopme 3sapucumocTu 1/A = f(Z). 
HeckouIbKO TaKHX KPMBEIX MpHBezeHbI Ha puc. 3. M3 paccMoTpeHHA KPHBbIX 
BUJHO, UTO TO Mepe CHW2KCHHA KONMYeCTBAa APMHHa 3Ta 3aBHCHMOCTb MIpHOH- 
*KaeTCA K JIMHeHHOM UM JIA B3ATOTO B OMIT KOHYeCTBAa XO, COOTBETCTBYIOULETO 
akTuBHocTu 0,004 mMomb/mMuH AX, OHa CTaHOBUTCA JIMHCHHOH, KOrja KOJIM- 
yecTBO apMuHa coctaBisaeTt 0,57 -10-7 MmMomb. Ha asToM ocHOBaHHH «4HCIIO 060- 
potos» N = A/[E] = 0,004/0,57 -10-? = 70 200 muu-?. Ora BemMuHHa He- 
CKOJIbKO OOJIbIe HalieHHOH VM30TOMHBIM MeTOJOM. OyHako mpoBepka MoyueH- 
HOrO 3HaveHHA C MOMOI[bIO Apyroro HeoOpaTHMoro HHTHOUTOpa — MeTHJICYJIb- 
dbometuata O-sTun-S-p-MepKanTosTHOBOrO SsiHpa MeTHJIGOCtHYHOBOH KHC- 
jot! (*) moKka3aia MOHOe COBMafeHHe Pe3yJIbTAaTOB. 

HalijeHuprit cnoco6 onpeseieHuA KOHIeHTPalMH aKTHBHbIX WeHTpoB XD 
MO €€ AKTHBHOCTH MO3BOJIAeET PACCUNTHIBATh 3HAYCHHA KOHCTAHT CKOpOCTH dep- 
MeHTa C HeoOpaTHMbIMU MHTHOMTOPaMH Mp JIOObIX COOTHOWIeCHHAX pearMpyto- 
UIMX KOMNOHeHTOB. Ja STOTO OOMero CIyYaA JeHCTBUTeIbHO ypaBHeHHe 


dare [Ee] ({lo] — X) 
Ka Ftp TE) aaa (7) 


re X — yObluIb KOHUCHTPalWH aKTHBHbIX WeHTpoB XO K MOMeHTY BpeMeHH 7, 
paBHad KOHMeHTpaluH mpopearupoBaBLINx MOJeKyJl UHrHOUTOpa, [E,] — 
HavaJibHad KOHICHTPalluA AKTHBHBIX WeHTpOB XO u |) — HavasibHaA KOHILeHT- 
paltua MHrHOuTopa. 

IIpuMeHuMocTb 93TOrOo ypaBHeHHa HM pacueT KOHCTaHT CKOPOCTH peakHi 
ObIJIH NPOBepeHb! B OMbITaX C MPOVM3BOJIbHO BbIOPaHHbIMH KOHICHTPalHAMH ap- 
MHHa H XQ. OnbiTbl CTaBHJIHCb aHaJOrHuHO MpebIyULHM: W3 pacTBopa, Co- 
JepxKallero apMuH HU XO, oTOUpaIH Yepes OMpeeJIeHHbIe NPOMeKYTKH BpeMeHH 
MpoObl, peaKWMA B KOTOPbIX OCTaHaBJIMBaJlacb pa30aBJIeHHeM MH MpHOaBseHHeM 
AuX. Jlanee onpezemamM ocTaTOuHy!0 aKTMBHOCTb XQ MOTeHIMOMeTpH4YeCKHM 
THTpoBaHHem. TloszyueHHple 3 ONbITOB 3HaueHHA Ay U Ay MepecunTHIBaH 
B BeJIMYMHbI KOHWCHTPallWH aKTHBHbIX WeHTPOB Ha OCHOBaHHU HaleHHbIX B Upe- 
JbILYULMX OMbITaX COOTHOWeHHH MU BbIYHCIANH 3HaueHHA K no ypaBHeHuto (7). 
IlonyuenHoe cpeqHee 3HaueHHe Ky B STUX YCJIOBHAX OMBITOB WIA TeMnepaTypbt 
40° u pH 7,0 cocrapaser 3,4 -10° 1/Moub -MHH. Ora BeMUMHAa XOpOIO CoBMaaerT 
CO 3HaY€HHeEM KOHCTAHTbI, MOJIYYeCHHbIM JIA YCJIOBHA H30bITKa MHTHOUTOpa 
(9KcTpanomMpoBaHHad BemMunHa 3,3 -10° 1/Momb-MuH). 

TakuM oOpasom, 06a MeTOjla JaloT B esIOM CoBnasarolive pe3yJIbTaTbI, UTO: 
NOATBEPXKMLaeT MpaBHJIbHOCTb MOJIOMKeHHBIX B HX OCHOBY MpescTaBJeHHH O Me- 


XaHH3Me B3aHMOJeHCTBUA HeoOpaTHMbIx HHTHOUNTOpOB C aKTHBHbIMH WeHTpaMhi 
XOJIMH9OCTePa3bl. 


VWucrTuTyT 2BOMIOWMOHHON dusvosorun um. MW. M. Ceyenosa Iloctynua10 
Akajlemuu HayK CCCP, 2 IV 1959 
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IKOJOLH A PACTEHHH 


E. H. CHHCKAA 


@EHOJIOPMYECKHE CHEKTPbI O3MMbIX JIAJIIEMAHIMM 
M PbDKUKA © 


- (IIpedemaeaeno axademuxom B. H. Cyxaueeoim 25 IT 1959) 


CemeHa o3MMol AuKOpactyujen dopMp!l Jadmemanunn Lallemantia rupestris 
isk. et Voskr. Opin coOpaHb! B ToKkalickom patione ApmMenun, Ha OOpbIBUCTHIX 
KHX Oeperax p. Sanra. COopbr OblwIH Mpon3BefeHbI Ha JByX yuacTKax, OT- 

)ALLUX [pyr oT Apyra ua 100 M uM pacnomox*KeHHEIX 61M3 Kypopta Ap3Hu, 
rake Ha TpeTbeM yuacTKe 61M3 Ta6auHol ONbITHOM CTaHIHH, Ha CXOQHOM 
cTOOOHTAHHH — Ha CKJIOHe K p. Ganre. 

Cemena (OpelIKH) ObIIH BbICeAHbI OCeHbIO 1956 r. B rpyHT Ha JKCHepuMeH- 
IbHOH Oase Hallero MHCTHTyTa B YT. KpacHogape. BcxomecTb oka3alacb 
2Hb XOPOeH; Noce THaTeJIbHOH MpOPLIBKH pu pacctosHuu 10 cm B payax 
20 cM MeXxKAY pxAaMU ObWIO AOCTHTHYTO PaBHOMepHoe pa3smellleHve pacTeHuli. 
cTeHHA XOpolio nepesumoBasu. B 1957 r. cbeHomorMyeckHe HaOsIOLeHUA Mpo- 
AWIHCb Hall KaXKJbIM PpacTeHHeM OTJeJIbHO. 

Tlepvoy uperenua Bee nonyaauun c yuactKoB NeNe 1 u 2 Obi pacTraHyT 

10 qHeH, ac yuactKa Ne 3 — na 14 quel (cM. Ta6s. 1). 

CemeHa c pacTeHHii, HauaBLIHX WBeCTH OJHOBPeMeHHO, ObWIH OObeHHEHHI, 
‘eMeHA KAKO PpyMMbl pacTeHuH, 3alBeTuHx B 1957 r., B OJMH H TOT Xe eHub, 
JIM BbICeAHbI OC€HbIO TOTO Ke TOMA TaKHM »%e cnoOcoooM, Kak H B 1956 r. 
1958 r. CHOBa OTMe¥aJIMCb CPpOKH HavaJia UBeTeHHA JIA KaxkKQOrO pacTeHua 
JIeJIbHO. 

V3 ra61. | BuyHO, YTO COCTaB NONYAAWMH C ABYX OM3KO Apyr oT Apyra pac- 
JIOMKEHHHIX YYACTKOB OUEHb CxopeH. Moja 3fecb B OOOMX CIyYaAX NPHXOAUTCA 
11 -V. [pynnpi oka3asucb B OOMIeEM JOBOJIbHO OJHOPOAHEIMH M0 BpeMeHH 3a- 
eTaHHA, a Y HEKOTOPHIX Tpyml BCe paCTeHHA NOTOMCTBA 3allBeJIM B OHH eHb 
IM B Ba JHA. 

Uactb NonmyAWMM CO CpaBHHTeIbHO yflasleHHoro yyacTKa Ne 3 — oKa3a- 
Ich CPaBHHTeJIbHO Oovslee no3sfHecnenoH. Moja s3allpeTaHua OOVJIbUIMHCTBa 
yl M BCeH NONyIALHH B WesOM NpHxo_uTcs Ha 13 V, a nepHoy salBeranua 
I3JIMUHBIX Ppyln BapbupoBa B 1958 r. oT ABYX JO BOCbMHM flHeH. Y pacTenun 
STOrO yuacTKa MPOABHJIaCb HeCKOJIbKO OOJIbWIaA YTeTePOSHTOTHOCTb, 4eM 
yacTu NOMnysAWHH, Npoucxossmeh c yuacTKoB NoNe 1 u 2. Onaxo Bce Tpu 
JaPMeHTA NMOMYAWHH JIAJJICMaHIMH He CHJIbHO pasJIMYaIOTCH MexLy codon, 
) BCe OHH OYCHb Pe3KO OTHUAIOTCA OT NONYMALHH PboKUKa. 

Osumplli pboKHK MpescTaBaseT co6ol copT «Sapa colMaiu3smMa» u3 Opex- 
IprckoH OOaCTH, MaJIO OTJIMUYAIOULMHCA OT Me€CTHOFO COPHAKAa O3HMBIX MO0Ce- 
yB. Onbir C PbOKHKOM IIPOBOAMJICH Ha TOM %e yuacTKe, YTO UH OMBIT C AAUe- 
—AHMeH, B Te Ke CPOKH, MPH TOM 2%xe cnocobe NoceBa, C TAKHM Ke OObeAHHE- 
1eM B PpPYyMMbI CeMAH C pacTeHHH, OJHOBPeMeHHO HayaBIHX IkBecTH B 1957 r. 
¢ TOM 2e NporpaMMoli HaGmOJeHHH Hal KaxK LIM pacteHuem. BcweycrBue Toro, 
‘O MbI pacnoularasiM JOCTaTOUHLIM KOJIMYCCTBOM Ce€MAH, B OMbITe C PbIKHKOM 
laCTBOBaJIO OOblee YHCIO pacTeHHH (CeMeHa JIAJIeMaHIMH KO BpeMeHH UX 
jopa yxKe OoJIbIel YaCTbIO OCHIMAaJIMCb). 

Tlonyasilusa O3HMOrO PbOKHKa OKa3asiacb Topa3qo Goslee COXHOH MO OHnO- 
ITIMYeCKOMY COCTaBY, YeM MONyJAWMA ssvemManuuH. IlepHox 3allBeTaHHA 
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TaOmula 


@enonornyeckui cnexTp 1958 r. rpymm ecTecTBeHHOH NONYAALMM MAeMaHILMH, } 
OJHOBpeMeHHO 3auBeTUMXx B 1957 rT. (4MCMO 3allBeTUIMX PacTeHHH Ha Kamylo maty) 


Ilatpt 3aypeTaHua B 1958 r. a 
av| «| 5| 6| 7] s| 9 | 10 | 14 | 42 | 48 | 44 


JlaTol 3auBeTaHHaA HCXOHbIX 
pacTeHuit B 1957 Tr. 


= 


NAL EIMOuuOL. INO al 


7 a eat | wed 4 if 6 {) “Sal 3 =|" 
a ies fel ae bee eel 8 ee 
10 — hd) te) | 
44 ee en ee ee — 24 a 
42 ee Pe | ee | a SS sis) tara a [tes | 
13 — Se eb) 4 2; 3)— 
14 —|— — 15 Bye ioe eh | 
Becero | ee * 
no MuKpononysauHH B 1958 rT. —|-— | = | _— | 4 | 1 1 Tay AAO NEA Belt ones | 
moO MHKpononysauuu B 1957 r. —|—!l—|]—| 4]/—] 2] 3 Ail) eh Wee wees 
YG.a Gp.ouk Nev 2; 
4V — a= | => 2 4 - 
5 —}|—}]—}—]— —} 2}14/—-—}—/|/—] — 
6 = Se en SG eee eee 
a _ — — 29 
9 — 17 == 
10 =; 1 1 9| 41} — 
{4 —/-|- — 26 ATE 
12 _ — 18 | — 
13 ee es ee ease as | SS eee lS 
Bcero 
mo Mukpononyaauun B 1958 r, —}]}—|— 4|— 1}|— 5 | 426} 87} —}|— | — 
no MHKpononysauun B 1957 Pr. — 4 4 2 6] — | 47 8 6] 5 ae 
YuactoKk N 3 
OV. a) ae eo Syl ok “Orie 1,/—|]— 
4 — fo | }— pS] Hyori 2} 7} 15} 40}—]— 
5 |) edhe | SS |e) POW 5; eh eh al) 4)/—}= 
6 —/!|—/]—| 2] 7} 9] 5 7) 4) 8)—J—]— 
7 —|/—}—)}—|]—/—]—]/' 2) 4) 42 | 44 | ae 
8 —/—/]—;—/]—|/]—/;—] 1 2} 5/19} —}]— 
9 =f SS pS ee eet 4/} 6/44] —]— 
10 —;}—}]—}]—!—]--]—]—]—|] 8] 20;-—]— 
11 —;}—};—;/—/]—;-—|]—-—] 1 1 4/48} —] — 
12 —}—/—}/—}]—]—}]—] 1] 2) 10) 16) —| — 
43 —{—}/'— | — | — | — | — | — | — | 42 82 | 
15 —;—;}—/—};—}]—}]—);—}] 1 4} 29} —] — 
16 — } — | — | Hh fe | | em te 22 
Bcero 
nO MHKPONONyJIAWHH B 1958 r. —|—}]—] 2) 410) 21 | 19 | 26 | 35 | 94 | 185 |.22 | — 
mO MHKpononysaAuun B 1957 Pr. 1 DTT. Gulpeoule el erTalediia ss OheA0 3], — 
BCeH MOMYIAWHH pacTaHywica y ppokuka B 1957 r. Ha 30, a B 1958 r. — Ha 


26 quel (cM. Tab. 2). Tak kak y pppkuKa B 1957 r. oKa3amocb OosbIIOe YNCIO! 
rpyml C OMHOBPeMeHHBIM 3al[BeTaHHeM, MbI He MOI COCTaBHTb Pa3BepHYTBIX, 
TaOJIM C (eHOOrMYeCKUMH CHeKTpamMu Bcex rpynn. B Ta6s. 3 MbI IpHBOXMM 

Taonun a 2am 


@Menosmormueckue CHEKTPbI eCTeCTBEHHOH MomyAuH o3suMoro ppMkuKa 3a 1957 u 1958 rr. 
(YMCNO 3aNBeTMIHX pacTeHHH Ha Kaxylo Jaty) 


Togn } 12 IV 13 14 45 16 17 18 19 | 20 21 22) 023 | Das 25 26 27 
1957 ¢ 4 Oo. | Tae i 1S a2 7e i aoa 02 oO too aloes | 48 | At 
1958 if 1 4 10 | 44 | 15 [fo yp 2a 7 2020, | Baer 30 Sots am 
4057} 94 79 80. | 32 [ 49 | 80 | 20:} 55 | 44 | 29) 79 1 54 | 38148 ).4 148 
1958 | 53 ahs) 73 | 107! 38 | 100] 58 | 23 | 24] 4 | —|] —| —;—] — |e 


Ta6auuna 3 


UpOKH 3atBeTanuad B 1958 r. rpynm pacreHuit o3MMoro pbhKUKa, OHOBpeMeHHO 
3alBeTWHx B 1957 r. 


I) 


JlaTbl 3anperaHua JlaTpl 3alpeTaHua 

isallpeTa- |nepporo uw nocneg-|Ilepnog saupe-||Jlarbt 3auBeTaHua |nepsoro u nocaex-|Ilepuog sarpe- 

1957 r. Hero pacTeHHi |TaHHA B QHAX Beaoo hats Hero pacTeHHit B |TaHHA B HAX 
| B 1958) 31, 1958 r. 
| } ] 
IV A2VIN nV 22 29 IV a 1V—6V 16 
15 14 1V — 251V 12 30 18 1V —5 V 18 

16 1451V—4V 20 1V 146IV—4V 19 
(47 1441IV —6V 23 2 15 1V —6V 21 

18 = = 3 161V —4V 19 

419 145IV —4V 20 - & 13 IV —6V 24 
| 20 1451IV—4V 20 5 161V—6V 24 

24 1451V —6V 4 fp 6 17IV—6V 20 

22 1451V —6V 22 7 48IV—4V 17 

3 148 1V —6V 19 8 19 IV.— 6 V 18 
| 24 19 IV —6V 18 9 23 IV —6V 14 

25 1IS1V — 6 V 22 10 221V —7V 16 

26 i7IV—6V 20 41 221V—6V 15 

27 145IV—4V 20 

28 471IV—6V 20 


KO TlepHopl saljBeraHua B 1958 r. no KaxkoH rpynne pacTeHuit, OJHO- 
MCHHO 3allBeTWIMX B 1957 r. 

e€HOJIOrMYeCKHe CIeKTPbI BCeH NMONYJIAUHH PboKHKa H KaxkKOH rpynnpl 
: ae OUCHb CHJIbHO OTJIMYAIOTCA OT COOTBETCTBYIOWIMX CHEKTPOB AWA 
| Y moculeqHeH pacTeHua, OTHOCAMLMeCH K OAHOM rpynne, Sombie 
bIO Ha4YHHaJIH WBeCTH OJHOBPeMeHHO (B OHH JeHb WIM BABa JHA) UM JMIUIb 
JarMeHTa NomysauHH c yuacTtKa Ne 3 nepHoy 3allBeTaHHA Ppynnbl CcocTaBHl 
(eh. Y pbpkKuKa Ke HaHMeHbIUNH NMepHO 3allBeTaHHA y MOTOMCTB pacTeHuit, 
ABJIABLUMX B 1957 r. ofHY rpynny, paBHavica 12 WHAM, y OOJIbINIMHCTBa Ke 
IM OH cocTaBJIAJI OKOIO 20 WHeH H MAKCHMAJIbHBIM MepHOA 3alBeTaHHA paB- 
ca 24 HAM. 

AZ STUX JlaHHbIX BUHO, YTO paCTeHHA O3HMMOFO PbPKHKAa B Fopa3AoO Sovibiulek 
ICHH TeTePpO3HTOTHbI, YEM PaCTeHHA O3HMOH JIAJJICEMaHIMH, 4eM HU OObAC- 
[Ch PaCTAHYTHIM MepHok wBeTeHHA B 1958 r. Tex pacTeHHH PbNKHKAa, KOTO- 
B 1957 Tr. WBeH OJHOBpeMeHHO. 

SYA MO HaulMM JaHHbIM, y JMKOpacTylleH JIAJJIeMaHIHH CaMOOMbIJIeHHe 
6laaeT Hal MepeKPeCTHbIM OMbIVIeHHeEM, XOTH ee IBETKH H MocellaslHcb 
ib OOHJIbHO JOMAalIHHMH HM MeJIKHMM JMKHMM lueslaMu. 

DeHosOrHueckHe CIMeKTPbI HCXOJHbIX MONYJAWMH MW MOTOMCTB OTJeJIbHBIX 
reHHH, OObeHHeHHbIX B IpyIMbl MO CPOKaM HauaJla WBeTeHHA, OUCHb Xa- 
TepHbI LWIA MONY AWM pa3s/IMYHbIX BHJOB H MOITOMY HeOOXOAMMbI AIA yrs1y6- 
40TO MO3HaHHA OCcOGeHHOCTeH BHAOB B WeJIOM HM OTAeJIbHbIX KOHKDPeTHBIX 
yIAWMH. 

SonocTaBuleHHe (peHOJIOrH¥eCKHX CICKTPOB Pa3JIMUHbIX (PparMeHTOB OHOH 
i Ke MOMYALMM ABJIACTCA OJHHM H3 MCTOJOB YCTaHOBJIeHHA e€ MHAHHMYM- 
wia. B wWesIOM MeTOAMKa onpesesieHHA MHHHMYyM-apeaJia elle He paspa6o- 
1, H Hall UCCIeqOBaHUA ABJIAIOTCA MePBbIMH BeXaMH B 3TOM HalipaBJIeHHH. 


BcecorsHblli HHCTHTYT paCTeHHeBoCTBa Tlocrynuso 
22 II 1959 
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PH3HOJIOLH A PACTEH} 


H, H. CABULLKAA 


BJIAAHWE A3BbITOUHOTO YBJIAXKHEHNA NOUBDI 
HA PACTEHHSA AUYMEHS B PASHDIE NEPHOJbI UX PASBUTH) 


(ITpedemaeneno axademuxom A. JI. Kypcanoeoim 12 VI 1959) 


Ilpo6ema OTHOMWeHHA pacTeHHH K Pa3JIMYHOM BaKHOCTH NOUBbI 10'f 
cyleHero BPeMeHH pelllaacb B 3HAaYHTeJIbHOM CTeMeHH OJHOCTOPOHHE, } 
Kak OCHOBHO€ BHHMaHHe HCCeLoBaTeleH Ye/IAJIOCb H3yYYeHHIO OTHOLLE| 
Pa3JIMYHbIX CeJIbCKOXO3AHCTBCHHBIX KYJIbBTYp K HefocTaTKy Bar B NO} 
K 3acyxXe. 

OyuHako pa3HooOpasHe KJIMMAaTHYeCKHX 30H HallleH CTpaHbl Jeaer HI 
XOJMMBIM paspaOoTKy BOMpoca O BJIMAHHH Ha pacTeHuA Take H3ObITOU)! 
yBJlaxKHeEHUA MOUBbI, O BUaPOyCTOHYMBOCTH pacTeHui. 1 

Ilpuunnpl HeOlaronpuHaTHoro jelicrBHA Ha pacTeHHA NepeyBlaxKHG 
MOUBbI BECbMa Ppa3HOOOpa3sHbI HU, KaK NOKA3bIBaIOT HCCJIeOBaHHA, B OCHOE! 
CBOJATCH K U3MeCHEHHIO adpallHH KOPHEOOHTAeMOH 30HbI B CTOPOHY YMeHBILE 
cojlep%KaHHA KuCIOpowa HW yBeM4YeHHA — yruiekucuioTH (*). B 3aBHcHM? 
OT MPpOMOJKUTEJbHOCTH HW CTENeHH NepeyBJaxKHEHHA 3e€Cb MOryT UIpaTb | 
WM [ipyrve PakTOPbl, BHISBAaHHbIe YCJIOBMAMH aHa9poOuo3sHca H HeOJaronpHs 
BJIMAIOUHe Ha POCT paCTeHHH: CHHKeHHE MIOAOPOAMA MOUBbI B pesyJIb 
WMHTCHCHBHO HAYWMX JeHHTpHPUKAaWMOHHIX MpOleccoB, NMOBbIWIeHHe B H 
TOPbIX CJIyYaAX WeJOUHOCTH MOUBbI, yXyfWeHHe ee CTPyKTypbI HT. J. (7,7, 
He6OaronpuvaATHoe JeHCTBHe NepeyBJlaxXHeEHHA MOUBbl Ha pacTeHHA OTMes 
HCCJIeAOBaTeJIAMH B OTHOWICHHH CaMbIX Pa3JIMUHbIX PaCTeHHii: O3HMBIX H : 
BbIX 3JIAKOB, XJIOMYaTHHKa, TaOaka, AHKOPAaCTYULMX 3aKOB HW OOGOOBBIX, | 
JIOBbIX JepeBbeB HM pAJa JIECHbIX NOpoL. 

OcHOBHbIMH NpH3HakaMH CTpafaHHA pacTeHHli B STHX YCJIOBHAX ABA. 
cla6oe pa3BuTHe KOPHeBOH CHCTeMbI, yrHeTeHHe pocTa H pa3BUTHA, YMeHI 
HWe NOPIOUleHHA BOJbI M 9JIEMCHTOB NMMTaHHA, CHMKeHHE ypomasn (3,10712 4, 

BojibuivHcTBO paOoT, MOCBALICHHbIX S3TOMy BOTIpocy, He YYHTHIBaIO H 
HeHHH TpeOoBaHHl pacTeHuli K YCJIOBHAM BHEIlHel cpelbl B OHTOTeHe3se 

B Hate padoTe Mbl W3yyanM JeHCTBHe NepeyBlaxKHEHHA NOUBbI (3aTO 
Hue H 100% BilaxKHOCTb K MOJIHO BarOeMKOCTH) Ha PasHbIX 9TaMaX Pa3Bl 
-pacTeHHH AYMeHA Ha POCT M PasBUTHe NocMeLHUX, HX BOLHbI pexkUM, MO 
. UleHHe OCHOBHBIX SJICEMeEHTOB MHHepaJIbHOrO NHTAHHA, AKTHBHOCTb OKUCJIUT 
HbIX (e€PMeHTOB. 

OnbiTbI MPOBOAMIMCh B BereTallMOHHBIX Cocyfax B TeyeHne 3 mer (19 
1958 rr.). Saronmenne HW HacbIeHve nouBH AO 100% cosqaBasoch m0 cTaJ 
Pa3BUTHS: B CTAaMIO APOBH3allMM (OT BCXOJOB NO OOPa3s0BaHHA KOJIOCKOBBIX 
POPKOB), B CTaHIO CBeETOBYIO (OT O6pas0BaHHs KOJIOCKOBbIX OyropKoB JO 
ABJICHHA 3A4aTOUHbIX THIYHHOK), B 3-10 cTaquio (OT NOABeHHA 3a4aTOUHBD 
YHHOK H JO OOpasoBaHuA TeTpay B MbWIbHHKAaX), B KPHTHUeCKHi nepHo] 
oOpasoBaHHA TeTpall H NO KOJOUICHHA BKIIOUNTeIbHO). PacreHusa KOHTY 
BbIPallUBaIHCb MPH BMaKHOCTH NOYBbI 70% K NOHO BMarOeMKOCTH B TeY 
Bcero NepHoyla BereTallHu. 

Hi3 HaOsoxeHHit 3a pasBUTHeM pacTeHHii ObwIo ycTaHOBJIeHO, uTO npu | 
BAKHOCTH NOUBbI Ha BCeX CTaMAX Pa3BHTHA, a NPM s8aTONeHHH — B Kf 
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{KH NepHo, pacTeHHA He OTIMYAIMCb OT KOHTPOJIbHbIX H BbIKOJIALWIMBaJIMCb 
OBPeMeHHO C HUMH. SaToMJIeHHe Ha CBeETOBOM cTaMH 3ajlepxKUBaJIO KOJIO- 
ave Ha 5 [wel, Ha 3-4 cTaquH — Ha 10 Heli NO CpaBHeHMIO C KOHTpoOvieM. 
B onpire H3yy4aslocb JelicTBHe nepeyBJaxHeEHHA MOUBbI Ha ypoxKali pacte- 
(HM, CJlyKallWH KOHeYHbIM BbIPaxKeHHeM poctTa H Pa3sBUTHA pacTeHHH HU TeM 
BIM XapaKTePH3yIOUMH YCJIOBHA UX MpouspacTaHuA. 


Dao aniva 4 


Uncsio 3epeH B KOOCKe Bec 3epeu c 10 pactenuit, r 
BapuaurTbl 
rulaBH. Konoc | 60KOB. KONOC | PuaBH. KOMIOC 6oKos. Bcero |% K KOHTD 
KOJIOC 
AD. Nypiste O) hs) Bye, 23,63 100 

WAMUA APOBUsallun 

epeyBulaxkHeHHe 19,6 16,4 9,55 100 25 19,80 83,8 
FaTOIIeHHe 20,9 14,0 10,50 8,10 18,60 78,7 
(PTOBaA CcTaqus 
vlepeyBllaxKnenne 20M 6 10,45 11,40 PASS) O41 
“3aTONJICHHe 13,8 10,4 63 2 30 Th SB 33,6 
Ik cTaqua 

3aToOmeHHe 14,8 Ie? Teal Dod 13,08 55,3 
sATHUeCKHH 
‘epHor 
1epeyBaaxKHeHHe 19,8 ae 9,72 orl 22,82 96,5 


BaTorseHHe 195.9 16,0 Ipod 14,06 23,597 AON AS) 


Kak BugHo u3 Tad. 1, 3aronseHHe MOUBbI pe3KO CHW KaeT ypOrmKali Ha paH- 
X CTaqHAX Pa3BHTHA HU He BJIMAeT Ha ero BeJIMUHHY B KPHTMYeECKHH NepHog. 
DM MOJHOM HacbIllleHHH mouBnl Baarow (100%) Ha BCex cTaqHAx ypoxal 
TaeTCA Ha JlOCTaTOUHO BbICOKOM YPOBHe. 

Ypoxal pacreHuli, Wpexme Bcero, CBA3aH C POCTKOBBIMH NIpolleccaMu; OH, 
nepBy!O OY¥epelb, 3aBHCHT OT CKOPOCTH pa3BePTbIBAHHA JIMCTOBOM MOBepx- 
CTH H pocTa peMpOfyKTHBHLIX OpraHoB pacTeHHit. Kak nNoka3aiH Hawn 
BITb], IPH 3aTOMIeHHH Ha PaHHUX CTaJMAX MPOHCXOAMT 3aMeieHve, HHOra 
MOCTaHOBKa pocTta HM HeKOTOpas CTH- 
JAWHA erO — Mp 3aTOMJIeHHH B KpH- 


T aon wiva 24 


(YeCKHH MepHOs, M Ha BCeX 3TaMax pa3- : Cess. | CBo6. 

ITHA IPH BulaxKHOCTH nouBbI 100% or me BORG de Camb pBOan 

HOW BsarOeMKOCTH. eo) 9 wa cup. nee |P% BORA 
M3ameHeHne XapaktTepa pOcTOBBIX IIpo- 

CCOB CBUJeTeJIbCTBYeT 06 H3MeHEHHAX 

OOMeHe BellleCTB B pacTeHHH MH CBA- Seca 14,1] 70,4 4,97 

HO, B MepBy!0 O¥epedb, C HX BOJHBIM nepeypuiaxkie- 

KAUMOM. HHe Zeno Osa 4,77 
SarTonseHve Ha MepBbIX CTaqMAX U3- 3aTOseHHe Sih ae ey Badd 

HACT COOTHOMEHHE (POPM BOAbI BCTO- Kpuruseckuii 

ey yBeIMYeHHA CBASAHHOM M yMeHb- eee RUMI 480 

2HAA CBOOOHOM BOLI, TO MOKeT Re oe 

YXKUTb yKa3aHveM Ha CHW KeHHE (cpu- mere 16,6 | 62,0 3°73 

OJIOTHYeCKOH AKTHBHOCTH TKaHel pa- 3aTOTJIeHHe 16,2 | 62,8 3,84 


eHHH B 3THX ycOBUAX (Ta6. 2). 

Y pacteHui, 3aTOMJIeHHbIX B KPHTHYeCCKHM MepWOL, OBOAHEHHOCTh ocTaeTcs 
 ypoBHe, OJIH3KOM K KOHTPOJIIO; TO 2K€ MOXKHO OTMeETHTb HW y pacreHHlt B 
nopusx 100% Bma2xkKHOCTH Ha Bcex 9Tamax -pasBuTHsa. IIpuBeqeHHble aHHple 
-BORHOMY P@KHMY PacTeHHMi COriacyloTcsA C JaHHbIMH ypoxKas WH MHTCHCHB- 
CTbIO POCTOBBIX MPOLeccoB: yBeMYeHNe CBAZAHHOM BObI 3a CyYeT CBOOOHOL 
MeHbWad (bH3HOMOrMYecKad AKTHBHOCTb TKaHell COOTBETCTBYIOT CHH2KCHHIO: 
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HHTCHCHBHOCTH PpOCTOBbIX MpoleccoB H MaseHHIO KOHeYHOTO yporKaA 3ef} 
9THX pacTeHHH. | 

YpesMueHHe KOJIMUeCTBA CBA3SAHHOH BOLbI MPH 3aTOMJIeHHH Ha PaHHHX C} 
JWMAX, a Tak>Ke MOJyYeHHbIe HAMM (PakTbI MOBHILMeEHHA OCMOTHYCCKOTO aBJIeH}| 
WM pe3KOrO CHWK€HHA HHTCHCHBHOCTH TpaHCMMpaluu B STUX YCJIOBMAX 103}) 
ASIOT IPeMIONOKUTb, YTO MPH STOM MPOMCXOAMT CHHM2KeHHe IMOTIOULaroul) 
(byHKUH KOPHeEBOH CHCTeMbI paCTeHHH B OTHOIWEHHH BOJIBI. 

OueBufHO, 9TH YCJIOBUA B TaKOM %e Mepe MOryT BIMATb MH Ha MOTVIOULEE| 
KOPHAMM OCHOBHBIX 3JIeMeHTOB NMTaHva pacreHul. J[aHHble aHaJIH30B M0 
KOIWJICHHIO STHX 3JIEMCHTOB Ha3eCMHOM YaCTbIO pacTeHHH MOATBePAMJIH Ces aHt} 
MpeMNOsOXKeHHe; MPH 3TOM OKa3asl0cb, 4YTO B KPHTHYeCKHH NMepvHo Mp 3a’ 
TWICHHH OCOOeCHHO pe3KO CHH%KeHO MOromleHHe cocdopa. 

IIpuHumMasa BO BHHMaHHe, YTO NpH NepeyBJlaxKHeHHH NOYBbI KOPHeBaw ( 
crema pacTeHuli MonajlaeT B aHa9POOHbIC YCOBUA, a TAKE CBA3b OKHCIMTEd) 


HbIX MpoleccoB c MpolleccaMH MOPJIOWeEHHA HM pocta, Mb HCCJIeAOBaJIH B CBO 
OMbITaX AKTHBHOCTb H€KOTOPBIX OKHCJIMTEJIbHbIX (pepMeHTOB, XapakTepUsy) 
WMX JO HeKOTOpO cTeneHH WHTeHCMBHOCTb JbIXaHHA OpraHH3smMos. Han6ost 
yeTKa 3aBHCHMOCTb Oblla OOHapyKeHa B OTHOLICHHH NepOKCHa3bl: C MOB) 
WI€HHEM B/la2KHOCTH MOUBbI AKTHBHOCTb ee Pe3KO BOSpacTalia Ha BCexX cTayMy 
pasBUuTHA. | 

Ilo-BuyquMoMy, HeocTaTOK KHcOpoya pacTeHWe KOMMeHCHpyeT yCwHuJe} 
HbIM J{biX@HHeEM, MOBbILICHHeEM HHTCHCHBHOCTH OKHCJIMTeJIbHbIX IIPOIeCccoB, wm 
OWHaKO, He ABJAeCTCA OJlarOMPHATHBIM JIA POCTOBbIX MpOWeccoB, KOTOPHIe M1} 
3TOM CHVKalOTCA, OCOO€HHO 3HAUHTeEIbHO Mp 3aTOMJICHHH Ha MepBbIX cTaqH | 
pasBHTHA. OHO W3 NPHYHH yCuIeHHA [bIXaHHA MOXeT ObITh TakKe 3Hay} 
TeJIbHOe KOJIMYECTBO YII€BONOB, KOTOPbIe, KaK NOKa3aJIM Halli HCCJeqOBaHy, 
HaKallIWBaloTcad MPH 3aTOMNJIeHHH B HMXKHUX JIMCTbAX M KONOCe; PakT Hak 
MWICHHA YIvieBOAOB B PaCTeHHH MPH 3aTOMIeCHHH MOKAa3bIBaeT TakxKe, YTO TIP 
YHHOH 3aflepxKKH POCTOBbIX IIPOWeccOB ABJIAeTCA He HefocTaTOK yIrvieBoy, 
a, BePpOATHO, OTCYTCTBHe JOCTATOUHBIX KO/MYeCTB MOCTyNaloulero B pacTeH 
a30Ta — OCHOBHOFO yCJIOBHA JIA HOPMaJibHOrO TeYeHHA CopMooOpasoBaTel 
HbIX IIPOLeccos. . 

Virak, HaMM OblIO MOKa3aHO, 4TO 3aTOMeHHe MOUBLI Ha paHHux cTaqu! 
pa3BHTHA, pe3KO H3MeHAA TeyeHHe BCeX (PHSHOsOrMYeCKUX MpPOWeccoB B pact 
HHH (CHW2KeHHe MOPIOTHTeIbHbIX (PyHKUMi KOPHeBOl CHCTeMbI B OTHOIICHI 
BOJbI H OCHOBHBIX 9JIEMCHTOB IIHTaHMA, MOBbILeHHe AKTHBHOCTH OKHCAMTeN 
HbIX IIPOIMeccoB), OTPHMaTeIbHO BHAeT Ha POCT HM PasBUTHe pacTeHHii, up 
BOA K 3HAYHTeJIbHOMY CHWKeEHHIO ypoxwkas. SaTonseHve %Ke MOUBLI B KPHT 
YecKHH MepvO, HeECMOTpA Ha YCHJIeHHe aKTHBHOCTH JbIXaTeJIbHbIX cbepMeHT 
WM yrHeTeHve NOromlaloulux PYHKUHH B OTHOLMeCHHH HeEKOTOPbIX 3JIEMeHTOB I 
TaHHA, HE OKa3bIBaeT CTOJb FyOHTeIbHOrO eHCTBHA Ha ypoxali pacreHu 
H36pirounoe yBlaxkHeHHe noupnt (100% K mnomHo ee BJlarOeMKOCTH) Bey 
K H€3HaUHTeJIbHOMY CHWKEHHIO ypOKaA 3epHa MPH HeKOTOPOH CTHMYJIALLE 
POCTOBBIX IpOlWeccos. 


JleHHurpaycKHi rocyqapcTBeHHBIit Tlocrynusto 
TleqarordueckHi HHCTHTYT 5 VI 1959 
um. A. HW. Tepuena 
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300J0THA 


MW. TF. }OXAHOB 


JOCOBEHHOCTH HEPECTA ATJIAHTHYUECKO-CKAH]IHHABCK HX 
i CEJIbAEM B PAMOHE ®APEPCKOFO APXMMEJIATA 


(ITpedcmaeaexo axademuxom E. H. Ilasaoecxum 28 V 1959) 


(MeuKopofbe, OKpyxKatoulee MapepcKHH apxuMetar, ABIAeTCA OJHUM HB 
OBHBIX PaHOHOB MaCcOBOrO HepecTa aTJaHTHYeCKO-CKaHAMHABCKHX CeJIb- 

. Jlarcxuh ucceqospatemb Voxaxcen (°,°), paccmMaTpuBad BcTrpeyaemocTb 
il10H TIpedHepecToBo ceIbyH B 39TOM paOHe, BMepBHLIe MpeANOMORM, uTO 
eb IPOHCXOAMT HepecT AByX pac 9THX cebeH, IpHyeM HanOosee MHOrO- 
WJICHHBIMH ABJIAIOTCA CeJIbIH BeCeHHeH Ppacbl. 
|AHaJIM3 MHOFOJIeTHUX MaTepHaJIOB NO JIMYHHKAM CeJIbM, COOPaHHbIX B KO- 
secTBe oKOJIO 1000 »sk3emnuIapoB WaTCKUMM HM aHTJIMiiCKMMH HCCseqOBaTe- 
$M, MOKa3blBaeT, YTO MaCCOBbIN HepecT BeCeHHe-HKpoMeyuylleH pacbl Mmpo- 
‘OMMT B NepBoH mouoBHHe Mapta. IIpH sTOM OCHOBHBIe MecTa Hepecta Ha- 
{ATCA BHYTPH OOJlacTH, OrpaHHueHHOH 50-MeTpoBoH u306aTOH, KOTOpaa 
IXOJUT OM3KO K Oeperam. Bmecte c TeM, MO KOJIHY4eCTBY HaHOoslee MeIKHX 
IMHOK, BbIJIYIIJIAIOWMXCA U3 UKPbl Ha MecTax Hepecta, OblWwIO TaKKe yCTAHOB- 
40 ObICTpoe CMelleHHe HX TeyYeHHeM Ha Sombre rryOuHpI (°,4,7 °). Mecra xe 
yecTa JIeTHeH pacbl BO BPeMA STHX HcceAOBAHHH He ObiuIM OOHAPyXeHbI, XOTA 
lad TipeHepecToBasd CeJIbab B Pa3JIMYHbIX PuOpAax apxXuMeara BcTpeya- 
b JO KOHWa aBrycta. 
|PaspuTue coBeTcKoro JpHdTepHOro MpoMbicla B3pocoH cebu B Hop- 
KCKOM MOPe MOMTBeEpKaeT HaJIMYHe MACCOBbIX NMOAXOZOB ee Ha HepecT HU 
mpefesieHve HepecTOBbIX CKOMVJICHHH B lipefelaxX BCerO MeJIKOBOJbA, OKPy- 
oero Papepckul apxunesar. Pe3syibTaTbI NPOMbICa H HCCeOBaHHH 3a 
Ibid PA JleT CBUJETEIbCTBYIOT O TOM, YTO MOIIHOCTb HepecToBoro craja, 
rakxKe 3HaveHHe HepeCcTHJHIL B 3TOM palOHe B OTJeJIbHbIC TOMI CYLIECTBEHHO 
HAIOTCA B 3aBHCHMOCTH OT OCOOeHHOCTeH THAposorMyecKoro pexkuMa HM @u- 
OMOPMYeCKOFO COCTOAHHA CeJIbIM B MepHO 3MMOBKH B Mpesenax xosloqHOrO 
uHa Bocrouno-Mcnayszckoro TeyeHHA. 

Viccneqopanve pa3MHOXKeHHA aTJIaHTHYeCKO-CKaHJMHABCKUX CesbseH y Da- 
pekoro apxHmeslara, MpoBefseHHoe C COBETCKMX CYJOB, 3HaYHTeJIbHO pacliln- 
JO mpelcTaBsleHve O HepecTe B OTJeJIbHbIe TObI B 3STOM paloHe. Becbma 
[aTeIbHOe OOCEOBaHHe HepecTHJIMDL HapAy C PaSBHTHEM MIPOMBIC/a CeJIbAH 
MeIKOBOJHOM 30He, OKPyXalouleH apxunesar, npoBogHocb B 1955, 1956 (7,?) 

1958 rr. O6ceqoBaHHe B 1955 I. BHINOJHAIOCh Ha 9KCMeEMUMOHHOM CyHe 
Kaflemuk Bepr», B 1956 r. Ha akcnequuMOHHOM cyfHe «IIpodeccop Mecsattes» 
3 1958 r. cHoBa Ha cyfqHe «Akayemuk Bepr». Pesybrarpl pacnpeyesenua [pud- 
DHOFO IIPOMbICJIa HepeCTOBbIX CKOMJICHHH HW COOPaHHbIX JIMUHHOK CeJIbAM 3a 
A TO/bl WpescraBeHbI Ha pue. | u 2. 

OG610B JIMYHHOK CeIbAH UpOH3BONMJICA MXTHOMJIAHKTOHHbIMH CeTHMH. U3 
~KOBoro ra3a Ne 140. Ha KaxkyoH okeaHOsIorMyuecKOH CTaHIMH CeTH OMycKa- 
(cb cepHiiHo Ha Tpoce TepkyJiec WIM TOPH3OHTAIbHOrO OOJIOBa OTIeJIbHBIX 
O€B IPH WHPKYJIAWMM Ha MaJIOM xoyy cyfHa B TeyeHHe 15 MuH. OxeaHouoru- 
cKHe CTaHIMH pacnosaraiuch Mexny 100- u 200-merpoBprmu usobatamu. IIpx 
OM OCHOBHBIe YYaCTKH Hepecta o61aBAMBaJIHCb MOBTOPHO, a B 1956 r. qaxe 
wKIp, uepes 10—14 quHen. y 

B 1955 r. nmeppoe o6cleqoBaHve, MpoBeweHHoe C BeCbMa 6ONbIION TULATeJIb- 
CTbIO B Mipegemax Bcero MemKoBobA Cc 23 III no 7 IV, He Jao NoMO*KUTENb- 
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HBIX pe3yJIbTaTOB. TOJIbKO MpH MOBTOPHOM OOcIeMOBaHHH BOCTOYHOrO CKJIOF! 


TOrO Ke MeIKOBOLbA c 16 no 18 IV 6pio0 O6HAPy2KeHO MaCcOBOe NOABJICHHE Jil} 


i 
YHHOK CeJIb4H B 9TOM paltoHe. OTHOCHTeJIbHO HeOO/IbUIHe PasMepbI H HaJtHuy} 
y OOMbUIMHCTBa H3 HAX Hepaccd 
CaBLUIerocd elle MOJIHOCTbIO Ke} 


BS OD ie” Oe Wilke TOUHOFO MeLIKa CBHeTeJIbCTBOB#} 
G75k2 50 O ?20ke JM O TOM, 4TO BbWIyMIeHHe 


c 29 III no 4 IV, yxe uMesoc} 
HeEOOJIbIUOe  KOJIMUECTBO MYO) 


3alaqHbIX yuacTKaX MeJIKOBO]bS| 
OmHakO 3HaYHTebHOe COepKé) 
He cpeqH HUX JIHYHHOK JVIMHO)] 

4) 


ceHa clojla TeYeHHeM C MeJIKOBO]} 
HbIX OaHOK, PaCIIOJIOMKeHHbIX | 
rory M woro-3analy OT apxunewaré} 
rye HepecT, cya moO pasmepa. 
JIMYHHOK, MPOHCXOMJI B KOHL) 
cbeppasia — Hayate mapta. IloE 
TOpHoe OOculeqOBaHHe BceH Med| 
KOBOAHOH 30HbI 18—19 IV yan} 
HaHOOJIbUIee KOJIM4eCTBO JIM4HMHOK| 
Hannune cpequ Hux Gomee 209 
JIMYHHOK AuHOIO OT 11 Zo 14 Mm 
YKa3bIBaJIO Ha HeCKOJIbKO OouIe! 
paHHee HacTylvieHHe MaccoOBOr 
Hepecta m0 cpaBHeHuto c 1955 r 
IIpu o6cmeqoBaHHH OCHOBHBE 

TO yudacTKOB Hepecta BTpeTHH pa3— 
18562 | +198 c 28 IV no 2 V — o6mee Kon 

Mio) YeCTBO JIMYHHOK  3HaUHTeJIbHC 
YMeHbIIMJIOCb, HO cosep»xKaHUe 
cpelH Hux Gosee 30% paHHH? 
cTaqui, JvimHoIo MeHee 10 MM! 


CBHJICTCJIBCTBOBaJIO O TIPOLOJDKH: 


*) 
ha 


D\3) his yee 


BEES TeJIbBHOCTH HepecTa B 9TOM PalOHe 
Alla : Kala pC 7 c 10—15 III go Hauyana anpens: 
61° paraicin SAAS Zt lod B 1957 r. o6cmeqoBaHue Hepec- 


Ania 


10° THJIMM, He mpon“sBogzusocb. IIpr 


HauaJIbHOM Ke oOOceOBaHHU Uy 


Puc. 1, Pacnpexenenne, ypucrepHoro mpombicaa Hp ( 
yOBOB celbqu Ha | cerb B Mapte 1955, 1956 u 1958 r. c 6 no 11 IV Obit0 BET 
1958 rr. JIOBJICHO JOBOJIbHO OOJIbILIOe KO: 


JIMYeCTBO JIMUMHOK CeJIbAM, Mp 
YeM fpeoOslafatoulas Macca HX MMeJla pa3Meppr MeHee 10 mm. Eme Gonputee 
KOJIMYeCTBO JIMYHHOK HaOJItOLal0Cb IPH NOBTOPHOM o6culeqoBaHuH c 19 no 25 IV. 
Hasmune cpequ Hux oko0 30% HuMHOK JuIMHOIO Gonee 10 MM WaBaJlO OCHO- 
BaHue CUMTATb, YTO MACCOBBIH HePeCT 3eCb MPOXOAUA 3aMeTHO paHbille, ueM F 
1956 u ocoGeHHO B 1955 rr. 
Kpome toro, B 1958 r. Ha moucKoBoM cyfHe «[Ipodeccop Comos» ¢ 15 ne 
18 VIII nposogunoch o6cmeqoBaHve MeNKOBOAbA C UeNbIO BRIACHeHHA JIeTHErC 
Hepecta CeJIbIM B STOM palioHe. Hecmotps Ha BecbMa TIaTebHYI0 IIPOBEpKy 
BCeTO MCJIKOBOAbA, CepHHHbIM OOI0B 10 3—4 ropu3oHtam (93 npo6st) Ha QE 
OKeaHONOPHYECKUX CTAHHMAX He al HH OJHON MMUMHKU cenbaH. OrcyterBH 
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| ucesleqoBatenelt B 1934 r. *O3BOJIAeT CUHTATb, UTO 3peJible OCOON seTHeH 
|| CeIbqH He HepecTaTca B 93TOM ; 
je, a BCTpeualoTCcA Mp mepexoje E g 


an M 
916 912mm 


19-251v A 


\ 1695 10,02 
WHIM ‘ 

| pe3yJIbTaTe ropu30HtTambHOrO 06- os: oe 
|| pasJIM4HBIX COeB TOIL OT M0- ae Se +e aK 
HocrH WO 100 M uw ray6xe B Mo- 
|} MaccoBOro BbIYIWIeCHHA MUMHOK 


HXPbI BbIABJICHbI Pa3sJIMYUA B pasMe- 


|) HX M0 OTCJIbHbIM TOpH30HTaM 


fi. 1). oo 

| akMM OOpa30M, coBercKHe uccsie- 
HA SHAYHTeIbHO NONOHHIM TIpey- 
j|JIeHHe O Hepecte BeceHHei cesbyu 
ioHe MapepcKoro apxunenara. He- 
||} TIPOMCXOMMT He TObKO BHYTPH 
HeTPOBOH H300aTHI, KaK Obiwio ycra- 


(MOBHBIM HepecTHJIMUaM Nodepexkbs 


. 2. Pacnpenesente MXTHOMMaHKTOHHBIX JIOBOB C HaJIH4HeM JIMUAHOK CerbAM. UxTHoMAaHKTOH- 
-eranmuu: quia 1955 u 1956 rr. J —c 29 Ifl no 41V, 2—c 18 no 19 1V, 8 —c 28 IV no 
yma 1958 r. 1 —c 6 no 11 IV, 2— orga xe moBTopHo, 3 —c 19 no 25 IV. Lndper 
aHnuit — yNco AMUMHOK; Hay vepToH — AMHOIO <10 MM, nog uepToH — AMHOIO >10 MM. 
MepHbIii CocTaB JIMYMHOK WoKasaH Ha KPHBbIX, Ten — o6ulee KoOWHUeCTBO NOiMAaHHBIX 
juuunok, M — cpequad AIMHa JMUHHOK B MUIMMerpax 


Ta6auuna 1 
I HW KOJIMYeCTBO JMYHHOK CeAbAM M0 OTJeJIbHBIM TOPpU30HTaM B MepHoy 
Pa3mepp! c 17 no 25 IV 3a 1955, 1956 uw 1958 rr. 


77 181V 1955 r. | 18—191V19%6r. | 19—251V 1958r. 
PE _——— 
eS ao 

eee es ee ae uae 
gree Wellgo 

‘pedvaeMOCTb JIH- 
HHOK, % Y eee 
a ee 78,6 | 98,0 | 99,4 | 59,9] 72,5] 78,0 | 89,5 | 59,7 
ae pea 21.4 2,0) 0,6 | 40,1) 27,5) 22,0 | 10,5 | 40, 28,6 | 25,4 
Po Beiopae sm log (447 \a87 (| 1236 | 1782 | 1858 | 2199 | 452 | 377 | 1164 
Nae 9.69 | 8,65| 8,54 10,37] 10,03| 9,89 | 9,47 | 10,27] 10,41] 9,94 


HOBJICHO JaTCKHMH HCCJIeEOBAHHAMH, HO H 3Ha¥HTeIbHO TlyOxKe. Hawn 
6oTbI MOKa3aJIH, YTO B Mpewenax Mexgy 100- u 200-merpoBbimu “u3s00aTaMU 
PeCTHTCA OCHOBHad Macca CeJIbAM, NpHyeM HavOolee MaCCOBbIH HepecT mpC 
XOJHT He B epByl0, a BO BTopy!o MOOBHHY MapTa. Kpome Toro, ycTaHoBuJe 
UTO HepecT JIeTHEH PacbI CeJIbIH B STOM PaHOHe OTCYTCTBYEeT. 


Tlo1spHbi HaydHO-HCCeqOBaTeIbCKHH Tloctynuao | 
HHCTHTYT MOpcKOro pbIOHOTO XO3AHCTBa H OKeaHOrpaduHn 25 V 1959 } 
uM. H. M. Kunnosuya 

r. MypMmauck 


IWMTHPOBAHHAS JIUTEPATYPA 


'u.T. JOgzanos, JAH, 112; 6 (1957). * UW. 17. IOganos, JAH, 119; 1 (19) 
8 R. S. Clark, Rapp. Proc.-Verb., 89 (1934). #P. Jespersen, Medd. Kor}, 
Havundersog., Fisk., 6, 1 (1920). ® A.C. Johansen, Medd. Komm. Havunders) 
Fisk., 5, 8 (1919). ® A.C. Johansen, Medd. Komm. Havundersog., Fisk., 6, 4 (191) 
7J. Schmidt, Komiss. Havunders., 1 (1904). 8 A.V. Taning, Rapp. Pr} 
Verb., 99 (1936). *® A. V. T&aning, Medd. Komm. Havundersog., Fisk., 10, 3 (19) 


| 


—— 
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Aoxazagn Arkagemun nayr CCCP 
| 1959. Tom 128, Ne 4 


PH3SHOJIOTH ff 


M. H. BOJICKHH 


YCBOEHHE A30TA )KHBOTHbIMH OPFAHH3MAMH HA TIPHMEPE 
K YPHHbIX _ 3MBPHOHOB HW KYKOJIOK NYE | 


| (ITpedcmaeaeno axademuxom H. H. Cemenosoim 18 II] 1959) 


CnocoOHOCTbh HeKOTOPEIX OakTepHi CbHKCHPOBaTb a30T BO3yxa XOpolo 
3BecTHa. B OTHOMICHHH %KHBOTHBIX HM BBICIIHX paCTeHH cylllecTByeT OOuIe- 
)IPHHATOe MHEHHe, 4TO OHH He MOryT HenocpeACTBeHHO yCBaHBaTb ra3z00bpa3Hbllt 
30T. OHaKO Tip KPHTHYeECKOM aHaJH3e JaHHbIX, MPMBeeHHbIX B MOCBALLeH- 
10H STOMY BOMpocy JIMTepaType, MbI He HalWJIH OMHO3HAYHbIX JOKa3aTeJIbCTB 
“WpaBeWIMBOCTH Takoro 3akoueHua (1). Ham mpeycraBaerca, 4To cmoco6- 
4OCTb as0ToOakTepa (PHKCHPOBaTb a30T BO3AyXa CJleyeT PaCCMaTPHBaTb Kak 
bakT, MOryWlHH CJIyKUTb YykKa3aHHeM Ha IMIPHHUMMMaJIbHy!O BO3MOXKHOCTb 
VCBOCHUA Tas00Opa3HOro a30Ta 2KHBbIMH OplaHH3MaMH. 

YuNTHIBAaA ZTOT (aKT, BMeCTe C PAJOM APYFHX KOCBEHHBIX JaHHbIX, MbI elle 

1947 r. BbICKa3aJIH MpeqnouoKeHve, YTO HEKOTOPbIe KHBOTHbIE OPraHH3MbI 
iW BbICIUHe pacTeHHaA, HapxAy C yCBOeHHeM a30Ta H3 MMH, MO-BAMMOMy, Cro- 
COOHbI (PHKCHPOBaTb ero Tak%Ke HU 3 BOsLyXa. 

OKCNePpHMeHTaJIbHYIO MPOBepKy 9THX HalIMX MpelcTaBseHHH Mbl NMpoBeH 
pH WHKyOMpoBaHuu KypHHOrO SMOpMOHa UM pasBUTHA KYKOJIOK NyeN. 

- VWiuxy6upopanve kypuuoro 9MOpHoHa MpoBosMsIocb B aTMoOciepe O6bMHHOrO 
Bo3lyxXa, 3aTeM B cMecH 21% kucmopogza u 79% aproHa MIM TemMaA, MIM KCe- 
HOHa, a Tak>Ke B cpeyle BO3Ayxa, a30T KOTOPOrO Obi OOoralleH H30TpoOM N?°, 

B nepBbix CepHaAX OMbITOB B ABYX 9KCHKaTOpax HHKYOMPOBaJIOCb MO WeCTb 
AMI, IPHYeM OMHH 9KCHKATOP MpoOLyBavicA OObIMHBIM BO3AYXOM, B Apyrol cMecbio 
21% Kucnopona u 79% aproHa. B o60ux ciryuaax coOOJaIucbh OMHAaKOBBIe 
TemMiepatTypa, BJlaxKHOCTb, CKOPOCTb nMogayun ra3s0B. B sTHX onbiTax ObIWIO O6- 
HapyXKeHO, 4TO Alla, 3aJlOX%KeHHbIe B 9KCHKATOP, MPOyBaeMbIM CMeCbIO KHCJIO- 
pola c aproHoM, 3aMupasM Ha 4—9-% JeHb, TOrla Kak Ala, MposyBaemple 
BO3AYXOM, Pa3BHBaJIMCb HOPMaJIbHO. 

B cenyrouleM onbire HHKYOMPOBaHHBIX B OOBIMHOM BO3AyxXe UbIMJIAT Cpasy xe 
nocjle HHKyOallMH MbI MepeHOCHJIM B BO3ZyX, B KOTOPOM a30T 3aMeHeH aproHoM. 
Oxa3aslocb, YTO B TO BPeMA KaK KOHTPOJIbHbIe WbINJIATa B 9KCHKATOPe C OOBIN- 
HbIM BO3J,YXOM UYBCTBOBaJIM CeOA XOPOUIO, IbINJIATa B aPpfOHHOM «BO3]lyxe» 
yMupaivH. SamupaHve SMOPpHOHOB MpoOncXOAMJIO HM B TeX CePHAX OMBITOB, B KO- 
TOPbIX a30T 3aMe€HAJICA TesIMeM H KCCHOHOM. 

Jia BbIABJIGHHA OHOXHMHYeECKOH MW CUu3HONOrMYeCKOH POM a3z0Ta BOsyxa 
B HCCJIeAyeMbIX MpoleccaX HaMH ObWIH MOCTABJICHbI ONbITbI MO ompenee- 
HHIO COJlepKaHHA a30Ta B KYPHHOM AMWe Ha Pa3JIMYHbIX CTaMAX eFO HHKy- 
6upoBpaHua. Bpbvio mponsBeleHO YeTHIPe B3akJlayKH AMI, Ha UHKyOallMto: 
17 IV 42 sattua, 11 V 42, 18 V 56, 27 V 42 aiua, a Bcero 182 stiua. IIpn 3a- 
Klake KaxkJOH napTuu Opasucb Alla Ha aHaJH3 JO HHKyOallMH, COOTBeTCT- 
BeHHOo 30, 30, 40 u 30 anu, m0 yKa3aHHBbIM YeTHIPeM 3aKJIayKaM, a Bcero 130 sul. 

B mepBpix TpeX 3aKaqkax ompeyeasocb coflepxkaHWe a30Ta B HeHAaKJII0- 
HYBIUHXCA UbIMIATaX, a B YeTBEPTOH 3akaqKe — B BbWIYNABUIMXCA HW YKUBUIMX 
CYTKH 6e3 KOPMJICHHA. Ipuiiara aHaJIM3HPOBasIMCb BMeCTe CO BCeMH OCTAaTKaMH 
nocsie HHKYyOallHu: CKOpsyNOH, MIeHOUKOH, KpOBbIO H OTXofamu. KovmuectTBeH- 
Hoe onpefeseHHe a30Ta MpOH3Bo_MOcb mo MeTosy Kpembyas. 


Ha puc. | mpHBeseHb! MoulyueHHble HaMM pesy/bTaTbl MO COACPAkaHHTO 06- . 
ulero KOmMYeCTBa a30Ta B HHKYOMPOBaHHbIx HU HCHHKYOHPOBaHHbIX Al MaXx, 


B 3ABMCHMOCTH OT HCXOHOTO BeCa COOTBETCTBYIOULerO AHIMA. 
DUMeHTa/IbHad TOUKAa Ha pc. 1 coorBercTByeT CpeAH 
TOB aHasmu3a 5—16 «AU, pasmMualouluxcA MO Becy B Mpefesax 0, 


Codepwanue asoma 6 Adue 


Gee ucxodvoeg siya ———~- 


Puc. 1. @— kKomMuecTBO a30TA B KOHTPOJIbHbIX 
saliax; O — KOMYeCTBO a30Ta B UbINaATax. IlyHkK- 
THp — HaHOO/bWaAd BOSMOXKHAA OWHOKa oOMbiTa 


Ha 13%. B 1956 r. mpl nocTraBuau jO- 
NOJIHHTEIbHbIe OMbITHI WIA Oovee Tila- 
T@JIbHOH MPOBePKH OOHapyXKeHHOLO AB- 
JieHHA TYTeCM HHKYOMpOBaHHuaA KypH- 
Horo 9MOpHoOHa B aTMOCdepe BOsAyxa 
c 13,6-KpaTHbIM o6oraljeHHeM a30TAa 
uzotonom N??, 

VMukyOalua AW MpOu3BOANIacb B 
cnelHaJIbHOH TepMeTH4ecKOH KaMepe, 
BHYTPH KOTOPOH B XoOje onbira obecre- 
YHBalaCb WHPKYJAWUHA BO3sqyxa, o6ora- 


uleHHoro a30ToM N?°. Kpome Toro, HMeCb BO3MOXHOCTH MOMauH B KaMepy KHC- 
Jopo4a MO Mepe ero pacxooOBaHHA HU yaJleHHA OOpasyrouleroca Mp 3TOM yruie- 
KHCJIOrO rasa. B mocieqHeM CJlyyae MPHMeHAJHCh JIOBYLIKH CO WeOUbIO, KO- 
TOpble B XOJe HHKyOalMH HeCKOJIbKO pa3 3aMeHAJIHCb Ha HoBple *. Ilo oKOH- 
YaHHUH OMbITa a30T AHI NepeBOAHJICA B C€PHOKHCJIbIM AMMOHHH no Kpeabyauio. 
Tlocuenytoulee BbIeleHHe Tas006pa3Horo a30Ta JIA MaCC-CIeKTPOMeTpHYueCKUX 
H3MepeHHH MpOW3BOAMOCb B YCJIOBHAX BaKYYMa pH JelicTBHH Ha KPMCTaJJBI 
Ce€pHOKHCJIOrO AMMOHHA PpacTBOpOM runoOpomata Kalua. Obpasyroulwiica pu 
STOM a30T IIpOmycKaJIcd Yepes JOBYIWIKY, OXJlaxKaemyio 2o —196°, u 3aTeM 
mocTyiasI B HallyCKHy!0 KoJIOy Macc-cneKTpoMetpa. AHamH3 TpoBoqusica Ha 
mpHoope MC-4; 06 u30ToMHOM cocTaBe aHaJIH3HpyeMbIX OOpaslloB a30Ta U3 
MHKYOMPOBaHHbIX H HCHHKYOHPOBaHHBIX (KOHTPOJIbHBIX) AHI, CyAusIM MO CcooT- 


HOIWeCHHIO HOHHBIX TOKOB Ig U Joo. 


Ham He yJaslocb B yCJIOBHAX 34MKHYTOM CHCTeMbI JOBeCTH Mpollecc MHKy- 
Oauuu Wo Kona. Ha 14 Jenb Obiwto 3ameueHO ipekpalieHve aJbHelmero m0- 
PIOWeCHHA KUCIOPpOMa, YTO yKa3bIBaIO Ha 3aMMpaHve BCeX MATH B3ATHIX Ha 
MHKyYOMpoBaHHe sMOpnoHoB. IIpuH BcKpBITHH KaMepPbI OKa3as0Cb, 4YTO THG6eNb 
OTJeJIbHBIX S9MOPHOHOB HMeJla MeCTO Ha Pa3JIMUHbIX cTaqMAX MHKyOauHH. Sto 
OOCTOATEIbCTBO TaJIO HAM BO3MOXKHOCTbh MpocseqWTb KMHETHKY HaKOMJeHuA 


* Tak Kak BMECTe C JIOBYIUKaMH M rasompoBoyaMu K CUCTeMe Mo_KMOUaICa HeoborallleHHblit 
BO3LyYX, TO OOoraleHHe as0Ta B KaMepe ¢ 13,6-kpaTHoro B Hauase onbiTa ynano K KOHILY Jo 8,3- 


KpaTHoro (cM. puc. 2). 
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Kaylan 9Kcrie-) 
eMy 3Ha¥eHHIO pe3yJIbTa- 
—O0,4 rr. 


CnvIoliHble JIMHHH MpeAcTaBJIAlor 


myer 


Ta6Oauna 1 


Bec 


Cojep>KaHue asoTa 


oes nu | KYKOIKH, 
HHKyOalh nF mn 
9 158 Dees () 
16 Akal Da ee 
Dil 126 P Gil 


% 


pesyJibTaT OOpaOoTkH MO MeTOLy 
cpeqHHx KBapaToB 312 aHaJH- 
30B Ha asor. 

IIpu paccMorpeHHu pesyJIbTa- 
TOB 3THX ONBITOB BUHO,YTO OOILee 
KOJIMYeCTBO a30TAa B KYPHHbIX 9M- 
6puoHax Ha 3—4% mpeppiliiaer 
coep2KaHve a30Ta B HEHHKYOMpoO- 
BaHHbIX sax. Ilockoibky mp 
HHKYOHpOBaHHH a30T MOXKeT MG- 
CTYNaTb B AHWO TOJIbKO B Ppe3yJIb- 
Tate 2uppy3HH 3 BO3sLyxa, cJle- 
3aKJIOUHTb, YTO KYPHHbIi 
9MOPHOH B Mpolecce cBoero pasBH- 
THA yCBaHBaeT ras000pa3Hblii a3or. 

AHaJOrHuHbli pesyJIbTaT MOJyYeH HamMM mpH McceqOBaHUH coepxaHHuA 
a30Ta B KYKOJIKaX I1Ge@J1 Ha Pa3Hblx CTaquax ux pa3BHTHA. IIpu paccMOTpeHHU 
NOJIYYCHHBIX B STHX OllbITAaX JaAHHBIX (cM, TaOJ. 1) BUHO, 4TO B XOJe PasBUTHA 
KYKOJIOK I14eJ, CoMepxkaHHe a30Ta B HMx pospacraer c 2,3 yo 2,61 mr umn 


Ta B MHKYOUpyeMoM Alille, MOCKOJbKy BpeMA 3aMHpaHHA KarxKOTO H3 9M- 
}HOHOB JIeTKO YCTaHOBHTb 0 CTemeHH HX pa3BHTHA. 

||M3 mpupeyeHHbIx Ha pHc. 2 pesy/bTaTOB 3TOH CepHH ONBITOB culeqyer, YTO 
Kole HHKyOalluu HapsAyy c HapacTaHueM B alle oOmlero KONMYeCTBa a30TAa 
POUCXOMUT OOOralleHHe ero usoTOMHOrO cocraBa asoTom N° jo 36% no cpaB- 
fHHIO C eFO IIPHPOHbIM COsepKaHuen (°) *. 

|| Qror cbakT CJyKHT MOTBeEPKMeHHeM MPaBHJIbHOCTH MPHBeMeCHHIX BBILLe 
re NaHHbIX, TOBOPAULHX OG yCBOCHHH KYPHHbIM 2MOpHOHOM a30Ta H3 
yy Xa. 


N“N/N, B xamepe ———» 
s ‘ 


é 1 cytn 


Puc. 2. a —Mormomenve KUCOpoyza B xoje 

HuKyOauuu; 6 —MpHpocT KONMYeCTBa a30Ta B 

siile; @ — H3MCHeHHe H30TOMHOLO CocTaBa asoTa 

B alle; @—H3MeHeHNe OOOralleHHA a3oTa B 
cucTeme 


B cBxA3H C MOJYYeCHHbIMH Pe3yJIbTaTaMH 3aCJYy2XHBaeT BHHMaHHA BOpoc 
OMOXHMUYeCKOH HW Cu3sHOOrHYeCKO poH aTMocepHOro as0Ta B Pa3BHTHH 
MMTaHHH OpraHv3mMos. Ham mpesctaBsiaeTca, uTO HacTaJIO BpeMA MepecmorT- 
sTb BbIABUHYTOe JlaByasbe BpIle 150 eT TOMy Ha3a MOO%KeHHe O TOM, YTO 
MBbIe OPlaHH3MbI He MOryT YCBaHBaTb a30T BO3AyXa, a TaK%Ke 3aKOH Moilita 
) a30THCTOM PaBHOBeCHH B %XKUBBIX OPraHHsMmax. 


Mocrynuso 
13 III 1959 


UWMTHPOBAHHAS JIATEPATYPA 


1M. H. BoacxKuit, Cos. 3o0oTexu., Ne 1 (1952). *M. WU. Boacxuad, Hosan 
HuenuHA AbIxaHud, Toppxuh, 1954. %M.H. Boacxkudh, Tes. JoKa., Hopaa konyenuna 
Ta Qyixanua, ToppKun, 1957. 


* OmpeyeseHve H3OTOMHOTO COCTaBa a30Ta B KYPHHbIX SMOPHOHAX MPOM3BOAMJOCb COTPyA- 
Kamu Kadelpbl KAHETHKM XHMMYeCKHX Mpoueccop MY P.E. Mapgouefitpuau u VW. A. Ara- 
BOH. 
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Jloxnann AkagqeMun HAayK CCGCE 
1959. Tom 128, Ni 4 


) 
) 
IMBPHOMOTHS 
r. A. WIMAAT ‘ 


: 
NEPEXKUTKH TEJIOJEWMTAJIBHOCTH WH AHCKOHAAJIBHOTO 
JPOBJIEHUSA Y 3APOJIbILUIA KOPOBbI (BOS TAURUS) | 


(ITpedemaenexo axademuxom H. H. II manveaysenom 12 VI 1959) | 

Ne Pa3JIMUHbIX CYMUAaTbIX H TJlalWeHTap HbIx MJICEKOMNHTAaIOULHX OWMCaHO BBI 
O6pacbiBaHve H3 ALMeBO MasMbI 3epeH %KeJITKAa. OHO MOXKeT MPOHCXOAMTh Ne 
pe HadaJIOM ApodueHua WIM Ha PpaHHHX ero cTaAHAx. B 3TOM, B cBoeOOpasHor) 
copme, MPOABJIAIOTCA «MePe2KHTKH» TeJIOJICMHTAJIbHOCTH CTPYKTYPbI AWWA hy 


JMCKOWaIbHOrO J{poOsleHHA. j 


\ 


Puc. 1. Craquu Apo6menna W OOpasoBaHHA paHHell OacTOWMCThl. a — cTaqua ApoOmeHusa, ne- 
pexoqHasd OT WecToro K ceqbMoMy OvlacToMepy; 6 — No3qHAA cTaqHA ApobweHHa c 3akMaLKoH 
Tpoo6acta (/); 6 — paHHAA OnacTOWMcTa: yeTbIpPe KPyMHbIX OacTOMepa HaXOJATCA MexKDy 
Tpodo6.1acTom (/) M BHYTpeHHeH NOBePXHOCTbIO AlileBbIX OOosOUeK (2) (3 — BHYTPeHHAA K1eTOU- 

Hast Macca) | 

B alle KOpOBbI MOLOOHOe ABJeHHe HMeeT TY CHlellupuYeCKy!O OCOOEHHOCTH, 
UTO 3MeCb BbIJeAIOTCA He 3ePHa XKeJTKA, a Weble OacTOoMepbI. OHH OKa3bI- 
BalOTCA CHapy2KH OT TpodoOacra HM NosBepratorcA ycBoeHHIO. B npexHUX 
COOOMIEHHAX O APOOMEHUU sAlilla KOPOBbI STO ABJIEHHe OMMCaHO He Opiio (13,9). 

Ileppoe JeueHHe OnJo,oTBopeHHOro saiilja KOPOBbI BeeT K OO6Pa30BaHHIC 
AByX OylacTOMepoB HepaBHoro pa3Mepa. Ha crTaquH wiecru 6.lacroMepoR 
(puc. la) qBa KpynHbIx OlacToMepa MMeIOT OosbUI0e KONMYeCTBO x%KeITKA, 
B TO Bpe€MA KaK BOCTAJIbHBIX YeThIPeX OJACTOMepax 3HAYHTeJIbHO MeHbILe 2Ked- 
TOUHBIX 3epeH WH CaMH 3epHa MeHbiuero pa3mMepa. Ha cramqHu BOCbMH 61acTO- 
MepOB, a Tak?Ke Ha Ooslee NO3AHUX CTaMMAX YeTEIPe OacTOMepa BBIMeAIOTCS 
CBOMMH KPYyMHbIMM pasMepamu (puc. 16). 

Kak Op110 cooOuleHO paHbute (*), ApoOueHue alia KOpOBBI IpOXOZuT Be 
(basbl — paHHioio HW mosgHioWw. B nosqueli (base HaOmOfaeTca ycKopeHve KuJe- 
TOUHBIX JleJIeHH B rpynne OacTOMepoB MeHbIWero pasMepa, B TO BpeMA Kak 
B YeTbIPeX KPYNHBIX OJlacTOMepax JleyIeHHii HeT COBCeM. 

K cepequHe 7 cyToK oT omJO,oTBOpeHuA dopmupyerca Mop y1o000pa3Has 
cTalua poOleHua (puc. 16), B KOTOpoH 3amMeTHa 3aksaqKa Tpotbobacra — 
PaHHero SMOPHOHAaJbHOrO Opraha CBASH C MaTepHHCKUM OpraHH3Mom. Tpotbo: 
OulacT opMupyerca Ha MOBepXHOCTH MOTHOH MaccbI MposOKAIONIMX JenuTECS 
KJI€TOK,— 9TO TaK Ha3bIBaeMaA BHYTPeCHHAA KJleTOUHaA Macca, K Heli NpHMbI 
KaeT rpymla M3 MpekpaTHBIWHX JeJeHHA YeTbIPeX KPYNHBIX OlacTOMepoB. 
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3aknayka Tpodo6sacta, pacipocrpaHAACh MO NOBepXHOCTH BHYTpeHHeH 
TOUHOH MaccbI OulacToMepoB, OOocaG/IMBaeT OT Hee YeTbIPe KPYINHBIX Ov1acTO- 
ipa, KOTOPbI€ OKAaSbIBalOTCA Mexy Hapy2XHOH NOBepXHOCTbIO Tpodo6actra 
IBHYTPCHHel MOBEPXHOCTHIO AHWeEBLIX OOOOUeK (puc. le). Ha 6omee no3sqHux 
MAX KsIeETOUHbIe TpaHHUbl BbIOPOMWeHHbIX 3a peep! Tpocdo6sacta O1acTo- 
|pOB CTAHOBATCA HeACHBIMH. OTH ONacTOMepbI CJIMBaIOTCA B o6uly!o Maccy 
JITKa, B KOTOPOH JOBOJIbHO JOITO 3aMeCTHbI KJIeTOUHbIe Apa (pac. 2). 

|B reuenve 7—9 cyToK, Kora NPOUCXOANT OOpasoBaHHe, a 3aTeM yBeMYCHHe 
\nocTH OlacTOUMcTbl H HacTynaeT WudpepeHUupoBka BHYTpeHHeH KJICTOUHOH 
ACCbI, MpOMomKaeT ObITb 3aMeTHbIM OCTATOK HelepeBapeHHOH MaCCbl %KeJITKAa 


uc. 2. Muxpocotorpabua paspesa paHHeli 
fACTOUMCTEI, B KOTOPOH O6ocoOeH 3aposbllle- 
m ysen. Mexyzy Tpoctbo6iacToM Hu BHYTpeHHeli 
BePXHOCTbIO ALMeBbIX OOOOUeK BHAHAa 3ep- 
icTan Macca KeJITKa HM Ma3Mbl KpYyIIHbIx 
{aCTOMepOB, BbIOPOWeHHbIX H3 sapopblila u 
‘BaHBaeMbIX Tpodobmactom: J — Tpodobacr, 
—slilespie OOo0uKN, 4—s3apoJbIleBblii y3e.1, 
reer Macca yCBaHBaeMbIX 3apO/[bILIeM i 
SYMHEIX OacTOMepoB, BBIOPOWeHHbIX 3 
3apompma 


E 
| 
i 
t 
13 


7 


|pyNHBIX OacTomepos. Ilo-BuquMoMy, 2KeJITOK BbIOPOUIeHHDIX O.lacToMepoB 
MOCIEACTBUM MOMHOCTbIO YCBaHBaeTcA TpoobacToM OmacTOuMcThl C ye Audp- 
\ePCHIMPOBAHHbIM 3aPOHIIeBbIM y3JIOM. 

 SpuleHve BbIOpacbIBaHHA XKeJITKa 3 ALWeBOH Ma3MbI OACTOMepoOB B pasJM4- 
ibIX (POPMaX HaOMOJaOcb, KaK YMOMAHYTO BbIlle, y CyYMYAaTHIX H Y HEKOTOPbIX 
ialleHT ap HEIX MJICKONHTaIOWux. OHO H3 NMepBbIX HaGJIOJeHHH OTHOCHTCA 
; [poOslemycaA Ay JeryyeH mpm (1%). Y cymuatoli KyHHUbI MpoHCxo,uT 
\GocobJIeHHe MACCbI 2KeJITKa (TAK Ha3bIBAeCMOE XKEJITOUHOE TeJIO) B OMJOJOTBOPeH- 
(OM AKIe llepey| Hayasiom nepBoro jemeHHa. Ilo cBoemy nosO*KeHHIO OHA CO- 
TBETCTBYeT BeFeTATHBHOMY MOJIOCy TeJOJeWHTaIbHOrO Aa AKWeKayuMXx. 
YTa Macca MO CBOHM pa3MepaM HECKOJIbKO MeHbIe TpeTH oOOlero OObeMa 
iaua (14), 

BplOpacbinaHve %KeJITKa H3 OJlaCTOMepoB Ha PaHHHX cTaUAX poOseHHA 
MHCaHO y MOpcKOM CBHHKH (14), onoccyma (226, 1°), KouikH HM co6aKku (18°, }), 
‘BUHbH (1°), xopbKa (’) H somayH (8). 

Kak BHHO, y KOPOBbI H€ NPOHCXOMHT BbIAeICHHA 3eCPeH X%KeITKA H3 Ia3Mbl 
\IACTOMePOB, HO yJlasieHHe H3JIHUIKa 2KeJITKa OCYUIeCTBIAeTCA B Bue O60c06- 
1CHHA IeJIbIX KPYMHbIX OacTOMepoB. Oro cBoeodpa3sHan HOBaA (popMa pekallH- 
rYIALHH C€NOB TeJIOJIEMHTAIbHOCTH HW JMCKOWJaJibHOrO ApoGwJeHuA. 

Y WwJialeHTapHbIX B ONHCbIBAeMOM ABJICHHH Hao MOAYepKHYTb Be pasJHy- 
ible CTOPOHBI. IlomasyH, Ha MepBoe MeCTO CJIeyeT NOCTaBHTb TOT (akT, 4TO 
TOPacbIBaHHe KPYMHBIX OaCTOMepOB ABJIAeTCH J[PCEBHHM IIPH3HaKOM, KOTOPbIii 
-OXpaHeH JavleKO He BCe€MM MvialleHTapHbIMH. HanpwMep, y HeKOTOpbIX Hace- 
KOMOAHDIX (CJOHO3eMJepolka Elephantulus myurus jamesoni, wWeTHHAcTbIi 
»K Hemicentetes semispinosus) He MpOHCXOLHMT HH BbIJeJIeHHA 3epeH 2%KeJITKAa, 
1H OTTOPXKEHHA LWesbIX OacTomMepos (°, °, 1%). He omucaHo BbleueHHe *KeJITKAa 
1 Y MbIIIe€BHIHBIX FpbisyHOB. CieqyeT nosuepKHYTb, YTO KaK Ha3BaHHble Ha- 
“CKOMOAJIHbIC, TAK H MbILeBHHbIe TpbIZyHbI OOalaloT MeIKHMH AiaMu. 

TlepexuTKu TeslOeWMTaIbHOCTH WH JHCKOMaIbHOrO ApoOsIeHHA y KOPOBBI, 
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Hapaly C KPYNHbIMM WIA MWlalleHTapHbIX AWaMy (qHaMeTp %KHBOFO AMI 
150—170 p), mpetcraBisioT coOol0 ApeBHHH MpH3HaK. 

Orctoqa MoxeT ObITb CeaH NepBbIM BHIBO, YTO APeCBHeHUIME IJlaleHTapHE 
o6laqaiH pasMepoM sila, OJIM3KHM K TeM H3 COBPeMCHHBIX IlJlalleHTapHbl 
KOTOPble HMeIOT KpylHbe Alia. Jia MalleHTapHbIX KPYMNHbIMH ABJIAIOTY 
salilla, JMaMeTp KOTOPbIX B NIpHXHS3HEHHOM COCTOAHHH COCTaBIAe€T OKO) 
150 p u Oonbue. 

Jipyras cyllecTBeHHad CTOpOHa ABJICHHA OTTOPAKeHHA LWeVIbIX OJlACTOMePt 
(Kak Y KOPOBbI) HJIM 3epeH XKeJITKA OTHOCHTCA K CBA3H STOFO ABJICHHA CO CI 
WMUYeCKHMH OCOOCHHOCTHMH HavaJIbHBIX CTaHii pa3BHTHA CYyMUATHIX | 
nwlalleHTapHbix. Y CyMuaTbIX efO Halo MOCTaBHTb B CBA3b, OYEBHAHO, C Tep! 
XOJOM OT TeJIOJICUHTAIbHOH CTpyKTYpbl Aa H JMCKOWJaIbHOrO ApoOuleHE 
K TOMOJIEIMTAIbHOH CTPyKType H TOTaJIbHOMy JpoOJIeHHIo. 

Ban jep Crpuxr (1%) B cBoeli paboTe 0 ApoOeHHU Alita KOWIKM UM coOa¥ 
BbICKa3aJ1 MH€HHe O TOM, UTO HM€€TCH KaKaA-TO CBA3b MCXKLY BbIeJIeHHeEM 3epe 
*%KeJITKa HM OOpasoBaHheM 3aposbila. XOTA AMMO WwalleHTapHOTO MJIeKONMTak 
wlero 6€HO XKeJITKOM, BCe KE B HEM Elie CJIMIIKOM MHOFO XKeJITKa, KOTOPbIM MI 
wiaeT OOpa30BaHHio 3apospiua. Orcioya u30bITOK %KeJITKa BbIeAeTCA B Mpt 
CTpaHCTBO NO] *KeTOUHOH MemOpaHoli. B vem, OAHaKO, COCTOMT NOMexa OOpi 
3OBaHHIO 3apOfbillla CO CTOPOHbI 3epeH 2%KeJITKAa, BAH ep CrpuxT He onpesesH 

BepostTHo, Oyler cevlaH war Bnepeyl K MO3HaHHIO STOH HeBbIACHEHHO 
CBA3H, CCH OOPaTHTb BHHMaHHe Ha CJleqyroulve PakTHI: 

1. HauasibuHpit asMO6pHMoreHe3 y CYMUATHIX 3aKJIIOUaeTCA B PaCIOJIOXKeHH 
61aCTOMepOB B OHH CJIOH Ha BHYTPpeHHeH CTOpOHe AHWeBbIX O6o0UeK. M365 
TOK 2KeJITKa, OUCBHHO, MpenATCTByeT TaKOMY paclipeflesIeHHIO OslacTOMepo! 
Orciojia OH TeM HJIM HHBIM IlyTeM ycTpaHsetca. 

2. Pa3Mep slilla CyMuaTHIX KOueOeTCA B Npeqetax oT 150 go 250 yp, T. « 
MeJIKHe AHIa CYMYaTbIX COOTBETCTBYIOT KPYNHbIM AWaM WlalleHTapHbix. 

3. B KpynHbIX sAHWax mWialleHTapHbIX MPOMCXOAHT ycTpaHeHHe U3G6bITK 
*KeTKa. B MeJIKHX AHWax WwialeHTapHbIX 3TO ABJIGHHe OTCYTCTBYET. 

Y mulaleHTapHbIxX MpOWecchl PpasBUTHA Ha HavaJIbHbIX CTaUAX 3HAUHTeJIbE 
comHee, YEM y CyMYaTHIX. Ecim y CyMUAaTEIX B pe3yJIbTaTe mpollecca Mpobse 
HHA BOSHUKaeT OlacTyoNOL0OHaA CTaqHA, TO Y MWialeHTapHbIX B XOJe pot 
JIGHHA MIPOHCXOLHT OJHOBpeMeHHoe OOocoOJIeHHe ABYX Pa3beJMHeHHbIX 3aKJlé 
nok. HapyxHaa saksalka mpelctaBisaet co6oio Tpotbo6macr. BuyTpeHHa 
3akJlaj\KkKa ABJIA€TCH BHYTPpeHHeH KJeTOUHOH MaccoH. HMyTOxKHbI H36bITO 
%KeTKA MPeNATCTByeT MpOTeKaHHIO CJIOXKHOTO Mpolecca OG6oco6seHHA By 
3akJalOK B MJIOTHOH MopyslooOpasHoH cTraquun. Ilpupoga storo saBmeHuA, Hal 
AyMaTb, OyJeT paSbAcHeHa C MOMOMI[bIO NPHMeHeHHA K H3y4eHHIO ApooeHH 
«KPYNHBIX» AMI WialeHTapHbIX MeTOJOB (u3HKH HW XHMHUH. 


MuctutyT MopdouiorHu %KMBOTHBIX Tloctynusto 
um. A. H. Cepepiiopa 2 V1 1959 
AkaflemHu HaykK CCCP 
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Jloxaagp AKkayemun unayx CCCP 
1959. Tom 128, Ne 4 


ITTAPASHTOJIO‘H A 


Axayemukx E. H. MABJIOBCKHH wu A. H. CKPbIHHHK 


JIABOPATOPHbBIE HABJIFONEHHA HA KJIEWIAMM 
ORNITHODORUS HERMSI WHEELER, 1935 


Kaemn Ornithodorus hermsi usBectupt TobKo 43 CLIIUA; onn oOnapyKeHEl 
B IYHKTAaXx, JlexKallux Ha BpIcoTe OT 1500 yo 3300 M Haz. y. M., B wratax Kaun- 
HpopHus, Konopago, Aligqaxo, Hesaga, Operon. B nocmeqHee Bpemsa B Tate 
Ora cOHapyxeH aTunuyueckHh O. hermsi, ormuuatomuiica no cBoeH 6uonorun 
T peHee u3BecTHbIXx (1). Buoronp O. hermsi oven» cBoeoOpasHbl: 3TO JIeCHOH 
Jel, KMBYWUH no KopoH JepeBbeB, B TPelllMHaX NHeEH, B rHe3fax Oe0K 
WepeBAHHBIX JIeCHbIX MocTpolKax. Ha Bcex cTaquax mpeBpamenua O. hermsi 
ppuccocen nepelaBaTb CNHPOXeTHI; H3BECTHO MHOFO culyuaeB sa0oeBaHHA JO Jeu 


| B deppase 1947 r. B Hally uJa6opatTopHio nocrynusau 11 x*xuBEIX O. hermsi— 
13 camila H 8 CaMOK; STO CPaBHHTeJIbHO M@JIKHe KJIelH, MO BHEWIHeMYy BH He- 
(CKOJIbKO cxogupie c O. coniceps. Bcxope nosyueHHble Kell Hava pa3MHo- 
xxatbcea. Mb BeiH HaOs0MeHHA NoMmyTHO c Apyroli pa6oToH, mo3sToMy 3a mpe- 
iIpilyuive 11 mer npocseqHM pasBHTHe KJlelleH TOJbKO Ha YeTHIPeX Mocey10- 
MMIMX MOKOJICHHAX, XOTA MX MOKHO ObWIO NONYYHTh 3HAUHTeIbHO OOJbIIe, 
iTak Kak O. hermsi Jlerko pa3MHoxkaeTcA B JaOOpaTOpHbIX YCJIOBUAX. 

|  Kopmusucb KulelwlH Ha MOPCKHX CBHHKax HU GOeJbIX MbIaxX; NHTaIHCb OHU 
'B J060e BpeMA Toa HU OOMIYHO Ha Bcex (hasax pa3BHTHA XOpowloO Hacbllila- 
\aucb 3a 30—40 MuHyT; TOsbKO MHOT a KOPMJeHHe BSPOCIbIX oco6el 3aTa- 
ruBasocb Ha 1!/,—2 uwaca. 

Hexkoroppie H3 KJeliei, BbIBeJIeHHbIX HaMH Oovlee jlecHTH eT TOMY Ha3ayl, 
‘(lO CHX NOp mposomKatoT XWKUTb MW pa3MHOKaTpced. B rpymme, KoTopas c 
1947 r. coctosana u3 270 muunHoK, B 1958 r. »*xMBEIMM OcTatoTca | camel 
Hi 1 camxa. Ilocnequui pa3 onWv KopMusucb 3 XII 1957 1r., 3arem 31 XII no- 
aBusiacb Kiagka, a 20 I 1958 r. BprBenvcb amuuHKH. Takoh JuIMTeIbHbIL 
CpOK X%KH3HH JA ocoOeH aTOTO Bua HaGsIOaeTCA BIepBble. 
| Bpems, B TeyeHHe KOTOPOrO KJIelWlM MOryT X%KUTb Oe3 MWTAaHHA, B HaLMx 
-YCJIOBHAX TaK2%Ke OKa3aslOcb Ooslee JJIMTeJIbHbIM, YeEM Te 7 MecCsAMeB, KOTOpbIe 
yka3pipaiot TepmMc u Yuuep (°) aaa B3pocibxX KslelleH. HexakopMueHupie 
JMUMHKH TorMOaiH y Hac uepes3 3—4 mec., HuMdp! | craquu npH 26° — ue- 
pes 5—7 mec., a mnpw 15—18°—nouru uepe3 rogq (uz 217 Hum I ctraqun 
BbOKHIIM rox 6e3 nHTaHHaA 62 Hump). Ilo Mepe pa3BUTHA KsIewleH cmoco6- 
HOCTb MepeHOCHTb rowoqaHHe Hapactaet: HuM@bpI III craquu u B3pocbIe KELL 
NepeKUBaIH TpexwJieTHee TosoaHHe. oC 

Ces0HHOCTbh pa3MHOxKeHUA y O. hermsi HaMH He OTMe4eHa. Heemorps¥ Ha 
CPaBHUTeJIbHO HeEOOIbUICe UNCIO Tpymn (MaKCHMaJIbHO UX Opi0 30 c 1327 Kne- 
WaMu), KpyrJbii rox B TOH HH HHOH rpynme MpowcxosuJa OTKIayka AHI 
M BbIMJIOL JMYMHOK. OG6bIUHO PpasMHO*KAalOTCH CbITbIe CAMKH; UpH 26° oTkJay- 
Ka AMI, HauwHasacb yepes 2—4 HeyemH NMocue KOPMJICHHA, UHCO AMI B 
Klayke He mpepbiuaso 150. Tonoqupie caMKH WM CaMKH, HH pa3y B cBoer 
OKH3HM He MHTABLIMeCA, BCKOpe Mocse BbIXO,a HX W3 HUM@ Take MOryT 
WaBaTb %KXM3HeECTOCOOHOe MOTOMCTBO. 

B amepukaHckoli utepatype (?,%) ormeyaetca, uto y O. hermsi Moryr OpiTb 
7{Be JIMUMHOUHbIe CTAIMV; JIMUHHKH, BbIXOAAUIMe H3 AWW, He NHTAACh, JIMHAIOT 
WM ocTaroTca wecTHHoruMu. Mp Hu pa3y He HaOsOaIH TaKOTO ABJICHHA, XOTA 
B Hamux 30 rpynnax HHAIM Gonee 2000 mHunHOK. Kak yxe TOBOpHJoch, JIH- 
YHHKH Y HaC KOPMHJIMCb Ha MOPCKHX CBHHKaX H OeJIbIX MBIMAaX, COMep2KaJIHCb 
mpw 15—18 u 26°. Kopmaenne sMYHHOK NPOH3BOMIOCb BO BCe MeCALbI Fojla. 
V1 pesye 43 AHI BbIXOJHIM JIMYHMHKH, KOTOPble NHTAJMCb, HW TOJIbKO Moce sTOTO 
HacTynada llepBaxd JIMHbKa — JIMUMHOK Ha HuM@ I cragun. 
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Passurue of sliita 20 Hum@p I cragquu O. hermsi mpoxo,UuT MpHMepHoO B Te 2KE 
cpoku, uTo u O. papillipes, Ho B JaIbHeHLIeM OHO HfeT y MePBbIX 3HAYHTCJIbHC 
6uicrpee. B Ta6. 1 yuTeHbl CPOKH OT KOPMJIeHHA JO JIMHbKH, a Tak2Ke T1pHOaB: 


Ta6Onuna 45 
Ha6smozenne Hwagq Kaeulamu Ornithodorus hermsi 


Makcu- Maxkcu- ~ 
MaJIbHbIfi | MaJIbHbIM 
HaOm10faB-| HaOmOLaB: 


IlpoqomKuTeIbHOCTh pasBHTHA B AHAX pH 26° 


OT KOpMgie- 

HHA CaMOK | pasBUuTHe | (basa JH- see wulca munca 

Wo Havana AML 4HHKH i Vv cpoK cpoK. 
Kulaikn I I I I ‘#Ku3HH |rono,aHua 
18—380 | 15—24 | 13—23 | 14—27 | {4—22 | 17—63 | 83—100 | 41 ner | Se remy 


JIeHbl 3—5 JHeH, KOTOPble OOBINHO MpOXOANIH WO Noceqyoulero KOPMJIeHHA. 

Y OobuiMHcTBa H3 ecaTH HaGOsOfaBuiMxca Hamu BugoB Ornithodorus, 
HuMdp! II cragquu npeppatatorca B HMMdpI II] craquu MU TOMbKO H3 NOCMeEAHUX 
MOFyT BBIXOJUTb CaMIbI H pexke — camKH. XapakTepHbimm ua O. hermsi, Kak 
u waa O. tartakovskyi, sABuaeTcaA BbIMIO. MONOBO3pPesbIX OCO6eH H3 HUM 
I] craguu. pu supe B nepHog c 1947 no 1957 r. 1264 uum II O. hermsi 
(21 rpynma) ppm 120 camyos (9%), 43 camxu (4%) u 1101 Huma III (87%). 
Bnecte c TeM B OTJ@JIbHbIX Tpymnmax OoubuIMHcTBO HUM II craquu mpeBpalita- 
JIMCb B TMOJOBO3PeJIbIX OCOOeH, HanpuMep B rpynne-@ —-1956 r. us 39 Huma 
I] ppm 14 camyos, 11 camox u 14 Hum III craqun. V3 546 num III craqun 
Ha CaMIOB CIMHAIH 228 (42%), Ha camok 248 (46%) u Ha Hum IV cTaqHM 
70 (12%). Bee numcppr IV npespatiaiucbh B MOMOBOSpebIX OCOGeH, MpeHMylie- 


CTBCHHO B CaMOK. Ta6auna 2 

IIpu 26° passurue O. Sapaxenne Ornithodorus hermsi cnupoxeramu, BBI- 
hermsi oT Hau¥asia Ki1aqKH JO NeCHHbIMM OT ApyrHxX BUAOB KJelllet aa 
MNOABJICHHA WHMaro U3 HAM ae 

AUA pa3s- Pesy JIbTa- 

Il ctatHH 3aHHMas0 56—93 BUTHA BO Yncao | Ucnonpsopay- | yycego| Tb UPA 
QUA, IPH BbIXOMe HMAaFO 3 = “Scaouero | ‘med | enupoxer |°"™T°| na’ snopon. 
HuMo Il] 73—156 qHeH,anpu KOPMJIeHHA | 2KHBOTH. 
ee Hump IV craquy JIMuMHKH, HHM-| 475 |Or O. papillipes i Orpuua-— 
156—258 7AHeH. M¥HuMaJIb- opi 1, Humor III] Te@JIbHbIL 
HbIli CpOK OT KOpMJIeHHA JIH- EI ai 129 jOr O. nereensis 5 To x*e 
UMHOK JO BbIMIOa JIMYHHOK eer I, HuM- 69 |Or O. verrucosus| 2 » et 
HOBOH reHepalluu COCTaBJ AJ Humoppr III 48 |OrO.tartakovskyi| 1 » 
ueTbIPe Mecsalla. Hanpumep, Humopr II 28 ‘Or O. alactagalis 4 » 


JMYHHKH KOpMuNch 19 XII 1957 r.; 21 I] 1958 r. B drow rpynne Bena 
caMKH 43 HuM@ II craguu; 4 IV OHM Hava OTKJaf{bIBaTb Ava, a 16 LV 
NOABHJIMCb JIMYMHKH BTOpOH TreHepalluH. x 

OrjeJIbHbIe HUMCbI JIMHAIOT He MOCJIe KaxKMOrO KOPMJICHHA MU HapsAsy Cc oOco- 
OAMH, KOTOPbI€ CTAHOBATCH MOJOBO3PeJIbIMH y2Ke Yepe3 Ba MecaAlla nocse Mep- 
BOrO KOPMJICHHA JaHHOH reHepallWH, OHM HW Yepe3 TPH Loja ocTaloTca HUMdaMH. 
IIpu KOMHaTHOH TeMMepatype H AJIMTEJIbHbIX MepepbIBaX B NMTAHHH (basa HUM! 
MOXKET JVIMTbCA JO CeMH eT. 

J(u BbISCHeHHA BO3MOXKHOCTH MepeqadH CNHpOXeT, KOTOPbIe B eCTECTBEH- 
HbIX YCJIOBHAX TepefatoTcA JpyrHMH rwyjaMu ksieuleH, 16 rpynn O. hermsi 
KOPMHJIMCb Ha OOJIbHbIX XKHBOTHBIX. VcmpiraHbl CUHpOXeTbI OT MATH BHJOB 
KleuleH. Bo Bcex calyyadX MPH MocseLYIOUMX KOPMJI€HHAX Ha 30POBbIX 2KH- 
BOTHbIX MNOJYYeH OTPHWaTebHbIH pesybTaT (TaOl. 2). CmeqoBpaTesbuo, 
O. hermsi ovepuqHo, MepeyaeT TOJbKO CBOMCTBEHHbIX e€MYy CIMpoxer. 


Kadenpa o6meli 6Hon0ruu HW napasHTOOrHu Tloctynusto 
Boenno-Mequunuckon Akagemuu um. C. M. Kuposa 26 VI 1959 
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